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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a (meth)acrylic polymer 
high in transparency to radiation, excellent in basic properties 
as a resist such as sensitivity, resolution, dry etching 
resistance, pattern form, etc. especially excellent in the ~ 
solubility to a resist solvent, and suitable for a radiation- 
sensitive resin compound which reduces the roughness on a 
pattern side wall after developing. 

SOLUTION: This (meth)acrylic polymer contains the repeating 
unit represented by formula (1) wherein R represents hydrogen 
or a methyl group, A is represented as -(-(1-1 2C alkylene 
group)-0-)m- , m represents an integer of 1-3, and an oxygen 
atom bonded to an alkylene group is bonded to a norbornane 
ring derivative. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 
[Claim 1] 

The acrylic polymer characterized by including the repeat unit expressed with the following type (1) (meta). 
[Formula 1] 




(1) 



(In a formula (1), R expresses a hydrogen atom or a methyl group, B expresses the alkylene group which 
may have the substituent of carbon numbers 1-3, or an oxygen atom, and A expresses a divalent organic 
radical.) 
[Claim 2] 

The acrylic polymer according to claim 1 (meta) characterized by including the repeat unit expressed with 
the following type (2) and the following type (3) with said formula (1). 
[Formula 2] 
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(In a formula (2) and a formula (3), R expresses a hydrogen atom or a methyl group, and sets it at a 
ceremony (2).) X expresses single bond or the divalent organic radical of carbon numbers 1-3, and Y 
expresses single bond or the divalent organic radical of carbon numbers 1-3 independently of mutual. Rl 
expresses a hydrogen atom, a hydroxyl group, a cyano group, or three -COOR(s) independently of mutual. 
R3 expresses the alkyl group of a hydrogen atom or the shape of a straight chain of carbon numbers 1 -4, and 
the letter of branching, or the alicyclic alkyl group of carbon numbers 3-20, and sets it at a ceremony (3). R2 
expresses the alkyl group of the univalent alicyclic hydrocarbon radical of carbon numbers 4-20, its 
derivative or the shape of a straight chain of 1-4, and the letter of branching independently of mutual. And at 
least one of the R2 is this alicyclic hydrocarbon radical or its derivative, or any two R2 joins mutually 
together, the divalent alicyclic hydrocarbon radical of carbon numbers 4-20 or its derivative is formed with 
the carbon atom which each has combined, and the R2 remaining expresses the alkyl group of the shape of a 
straight chain of carbon numbers 1-4, and the letter of branching, the univalent alicyclic hydrocarbon radical 
of carbon numbers 4-20, or its derivative. 
[Claim 3] 

The radiation-sensitive resin constituent characterized by being alkali insolubility or alkali poor solubility, 
being a radiation-sensitive resin constituent containing the acid dissociation nature machine content resin 
which serves as alkali soluble according to an operation of an acid, and a radiation-sensitive acid generator, 
and said acid dissociation nature machine content resin being an acrylic polymer according to claim 1 or 2 
(meta). 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

Especially this invention relates to the radiation-sensitive resin constituent which can be suitably used for 
micro processing which uses various kinds of radiations like charged-particle lines, such as X-rays, such as 
far ultraviolet rays, such as a KrF excimer laser or an ArF excimer laser, and a synchrotron radiation line, 
and an electron ray, as a useful chemistry magnification mold resist about a radiation-sensitive resin 
constituent. 
[0002] 

[Description of the Prior Art] 

In the field of micro processing represented by manufacture of an integrated circuit device, in order to obtain 
a higher degree of integration, recently, the lithography technique in which micro processing with a level of 
about 200nm or less which used an ArF excimer laser (wavelength of 193nm), F2 excimer laser (wavelength 
of 157nm), etc. is possible is needed. Many chemistry magnification mold radiation-sensitive constituents 
using the chemistry magnification effectiveness by the acid generator which are the component which has 
an acid dissociation nature functional group, and the component which generates an acid by the exposure of 
a radiation as a radiation-sensitive resin constituent suitable for the exposure by such excimer laser are 
proposed. 

For example, the high molecular compound for photoresists which uses as a resinous principle specific 
structure which contains the monomer unit which has a norbornane ring derivative as a resinous principle is 
known (patent reference 1 and patent reference 2 reference), 
[0003] 

[Patent reference 1 ] 
JP,2002-201232,A (paragraph [0010]) 
[Patent reference 2] 
JP,2002-145955,A (paragraph [0009]) 
[0004] 

[Problem(s) to be Solved by the Invention] 

However, in the semi-conductor field, when a degree of integration higher than before comes to be called 
for, the resolution in which the radiation-sensitive resin constituent which is a resist was more excellent has 
come to be needed. Moreover, many examples from which the very small defect generated at the time of 
development turns into a fatal defect in a device design have been seen as detailed-ization progresses by 
coincidence. Although development which raises process margins, such as resolution as a resist and a light 
exposure dependency, at a****** sake is naturally advanced to such a situation, it is also becoming 
pressing need that the very small defect generated at the time of development thinks that it originates in the 
resin which is a constituent, and raises the solubility to the resist solvent. Current and the acrylic resin 
currently generally used (meta) are considered that solubility is very low to the common solvent which the 
upright side chain is graft- ized by the upright principal chain, and is used for a resist. 
By having been made in order to cope with such a problem , and using the acrylic polymer which has 
specific structure ( meta ) , and this polymer , the transparency of this invention over a radiation is high , and 
moreover it is excellent in the radical genuine article nature as resists , such as sensibility , resolution , dry 
etching resistance , and a pattern configuration , especially , is excellent in the solubility to a resist solvent , 
and aims at offer of the radiation-sensitive resin constituent which reduces the roughness of the pattern side 
attachment wall after development . 
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[0005] 

[Means for Solving the Problem] 

The acrylic (meta) polymer of this invention is characterized by including the repeat unit expressed with the 
following type (1). 
[Formula 3] 



-(-CHz-C-} 



c=o 



(1) 



In a formula (1), R expresses a hydrogen atom or a methyl group, B expresses the alkylene group which 
may have the substituent of carbon numbers 1-3, or an oxygen atom, and A expresses a divalent organic 
radical. 
[0006] 

Moreover, the acrylic (meta) polymer of this invention is characterized by including the repeat unit 
expressed with the following type (2) and the following formula (3) with the above-mentioned formula (1). 
[Formula 4] 
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(3) 



In a formula (2) and a formula (3), R expresses a hydrogen atom or a methyl group, and sets it at a ceremony 
(2). X expresses single bond or the divalent organic radical of carbon numbers 1-3, and Y expresses single 
bond or the divalent organic radical of carbon numbers 1-3 independently of mutual. Rl expresses a 
hydrogen atom, a hydroxy 1 group, a cyaho group, or three -COOR(s) independently of mutual. R3 expresses 
the alkyl group of a hydrogen atom or the shape of a straight chain of carbon numbers 1-4, and the letter of 
branching, or the alicyclic alkyl group of carbon numbers 3-20, and sets it at a ceremony (3). R2 expresses 
the alkyl group of the univalent alicyclic hydrocarbon radical of carbon numbers 4-20, its derivative or the 
shape of a straight chain of 1-4, and the letter of branching independently of mutual. And at least one of the 
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R2 is this alicyclic hydrocarbon radical or its derivative, or any two R2 joins mutually together. The divalent 
alicyclic hydrocarbon radical of carbon numbers 4-20 or its derivative is formed with the carbon atom which 
each has combined, and the R2 remaining expresses the alkyl group of the shape of a straight chain of 
carbon numbers 1-4, and the letter of branching, the univalent alicyclic hydrocarbon radical of carbon 
numbers 4-20, or its derivative. 
[0007] 

The radiation-sensitive resin constituent of this invention is characterized by being alkali insolubility or 
alkali poor solubility, being a radiation-sensitive resin constituent containing the acid dissociation nature 
machine content resin which serves as alkali soluble according to an operation of an acid, and a radiation- 
sensitive acid generator, and the above-mentioned acid dissociation nature machine content resin being the 
above-mentioned (meta) acrylic polymer. 
[0008] 

Many examples from which the very small defect generated at the time of development turns into a fatal 
defect in a device design have come to be seen as detailed-ization of the pattern in a lithography technique 
progresses. When inquired about this cause, it turned out that a cause is in the solubility over solvents, such 
as propylene-glycol-monomethyl-ether acetate of the resinous principle which constitutes the radiation- 
sensitive resin constituent which is a resist. Although the acrylic resin used as a resinous principle (meta) is 
considered that solubility is very low since the upright side chain is formed in the upright principal chain, it 
can check the stiffness of a side chain by considering as acrylic resin including the repeat unit (meta) 
expressed with a formula (1). As a result, the solubility over a solvent improves. 
[0009] 

[Embodiment of the Invention] 

As a monomer which produces the repeat unit expressed with the formula (1) which forms a polymer 
principal chain, the acrylic ester expressed with a formula (1-2) (meta) is mentioned. 
[Formula 5] 




A and B in a formula (1-2) are the same as that of it of a formula (1 ). 

As an example of the divalent organic radical of A in the above-mentioned formula (1-2), the radical 
expressed with the following type (1-1) is mentioned. 
[Formula 6] 

— ff TJWFUWI -)-<>-] 0-0 



In a formula (1-1), an alkylene group is the shape of a straight chain, the letter of branching, or alicyclic 
alkyl ene group which has carbon numbers 1-12, m expresses the integer of 1-3 and the oxygen atom 
combined with the above-mentioned alkylene group is combined with a norbornane ring derivative. 
[0010] ! 

The alicyclic alkylene group of a polycyclic mold expressed with the methylene group to which the alkylene 
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group in the above-mentioned formula (1-1) is expressed with -CnH2n-, ethylene, a propylene radical, a 
butylene radical, a pentene radical, the alkylene group of the shape of a straight chain, such as a xylene 
radical, and the letter of branching and the alicyclic alkylene group of a monocycle mold expressed with - 
CnH2n-2-, -CnH2n-4-, or -CnH2n-6- is mentioned by passing, m expresses the integer of 1-3 and is 1 or 2 
preferably. Moreover, in a formula (1-1), the oxygen atom combined with an alkylene group is combined 
with a norbomane ring derivative. 
[0011] 

B in the above-mentioned formula (1-2) is an alkylene group or an oxygen atom, and an alkylene group 
expresses the alkylene group of the shape of a straight chain, such as a methylene group which has carbon 
numbers 1-3, ethylene, and a propylene radical, and the letter of branching. 

The compound expressed from a formula (1-2) is obtained by the approach of making for example, (1) 
(meta) acrylic-acid alkyl halide ester and norbomane lactone alcohol reacting to the bottom of existence of 
bases, such as sodium methoxide, the approach to which (2) norbomane lactone hydroxyalkyl ether and 
acrylic-acid (meta) chloride are made to react. 
[0012] 

A desirable monomer group is mentioned to ** 7 — izing 9 which are shown below in the monomer 
expressed with the formula (1-2) which produces the repeat unit expressed with the formula (1) which forms 
a polymer principal chain. 
[Formula 7] 
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[Formula 8] 
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[Formula 9] 



CH 2 



c=o 




R is a hydrogen atom or a methyl group here. Moreover, in the above-mentioned monomer group, the 
monomer from which the 7th place equivalent to the bridge head of a norbornane ring became an oxygen 
atom instead of the above-mentioned methylene group is also mentioned as a desirable thing. 
[0013] 

As a monomer which produces the repeat unit expressed with the formula (2) which forms a polymer 
principal chain, the acrylic ester expressed with a formula (2-1) (meta) is mentioned. 
[Formula 10] 
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R, X, Y, and Rl in a formula (2-1) are the same as that of it of a formula (2). 

A methylene group, ethylene, and a propylene radical are mentioned as a divalent organic radical of the 
carbon numbers 1-3 expressed with X and Y in a formula (2-1). 

as three -COOR(s) expressed with Rl in a formula (2-1) — the alkyl group of a hydrogen atom or the shape 
of a straight chain of carbon numbers 1-4, and the letter of branching, or the alicyclic alkyl group of carbon 
numbers 3-20 — expressing — the inside of three Rl — at least one — a hydrogen atom — not but — and when 
X is single bond, at least one of three Y is the divalent organic radical of carbon numbers 1-3. 
As an alkyl group of the shape of a straight chain of the above-mentioned carbon numbers 1-4 in R3, and the 
letter of branching, a methyl group, an ethyl group, n-propyl group, i-propyl group, n-butyl, 2-methylpropyl 
radical, 1 -methylpropyl radical, and t-butyl can be illustrated. 

moreover, as an alicyclic alkyl group of the above-mentioned carbon numbers 3-20 - The cycloalkyl radical 
expressed with CnH2n-l (n is the integer of 3-20), For example, a cyclo propyl group, cyclo butyl, a 
cyclopentylic group, a cyclohexyl radical, A cycloheptyl radical, a cyclo octyl radical, etc. Moreover, a 
polycyclic mold alicyclic alkyl group, For example, a bicyclo [2.2.1] heptyl radical and tricyclo [5.2.1 .02, 
6] decyl group, Tetracyclo [6. Radicals which permuted a part of cycloalkyl radical or polycyclic mold 
alicyclic alkyl group by one or more sorts of the shape of a straight chain, the letter of branching, or an 
annular alkyl group or one or more pieces, such as 2.13, 6.02, 7] dodecanyl radical, and an adamanthyl 
radical, are mentioned. 

As for at least one of three Rl, in a formula (2-1), it is desirable that they are a hydroxyl group, a cyano 
group, or three -COOR(s). Moreover, in a formula (2-1), when X is single bond, at least one of three Y is the 
divalent organic radical of carbon numbers 1-3, and it is mentioned that at least one of three Rl is a 
hydroxyl group, a cyano group, or three -COOR(s). 
[0014] .. iT , 

A desirable monomer is listed to below in the monomer expressed with the formula (2-1) which produces 
the repeat unit expressed with the formula (2) which forms a polymer principal chain. 

Acrylic-acid 3-hydroxy adamantane-l-IRUESUTERU, (Meta) An acrylic acid 3, 5-dihydroxy adamantane- 
1-IRUESUTERU, (Meta) Acrylic-acid 3-hydroxy-5-cyano adamantane-l-IRUESUTERU, (Meta) Acrylic- 
acid 3-hydroxy-5-carboxyl adamantane-l-IRUESUTERU, (Meta) Acrylic-acid 3-hydroxy-5- 
methoxycarbonyl adamantane-l-IRUESUTERU, (Meta) Acrylic- acid 3-hydroxymethyl adamantane-l- 
IRUESUTERU, (Meta) An acrylic acid 3, 5-dihydroxy methyl adamantane-l-IRUESUTERU, (Meta) 
Acrylic-acid 3-hydroxy-5-hydroxymethyl adamantane-l-IRUESUTERU, (Meta) Acrylic-acid 3-cyano-5- 
hydroxymethyl adamantane-l-IRUESUTERU, (Meta) Acrylic-acid 3-hydroxymethyl-5-carboxyl 
adamantane-l-IRUESUTERU, (Meta) Acrylic-acid 3-hydroxymethyl-5-methoxycarbonyl adamantane-l- 
IRUESUTERU, (Meta) Acrylic-acid 3-cyano adamantane-l-IRUESUTERU, an acrylic acid (meta) 3, 5- 
di cyano adamantane-l-IRUESUTERU, (Meta) Acrylic-acid 3-cyano-5-carboxyl adamantane-l- 
IRUESUTERU, (Meta) Acrylic-acid 3-cyano-5-methoxycarbonyl adamantane-l-IRUESUTERU, (Meta) 
Acrylic-acid 3-carboxyl adamantane-l-IRUESUTERU, (Meta) An acrylic acid 3, 5-dicarboxyl adamantane- 
l-IRUESUTERU, (Meta) (Meta) Acrylic-acid 3-carboxyl-5-methoxycarbonyl adamantane-1- 
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IRUESUTERU, acrylic-acid (meta) 3-methoxycarbonyl adamantane-1 -IRUESUTERU, an acrylic acid 

(meta) 3, 5-dimethoxy carbonyl adamantane-1 -IRUESUTERU, 

[0015] 

Acrylic-acid 3-hydroxy-5-methyl adamantane-1 -IRUESUTERU, (Meta) An acrylic acid 3, 5-dihydroxy-7- 
methyl adamantane-1 -IRUESUTERU, (Meta) (Meta) Acrylic-acid 3-hydroxy - 5-cyano-7-methyl 
adamantane-1 -IRUESUTERU, (Meta) Acrylic-acid 3-hydroxy - 5-carboxyl-7-methyl adamantane-1- 
IRUESUTERU, (Meta) Acrylic-acid 3-hydroxy - 5-methoxycarbonyl-7-methyl adamantane-1 - 
IRUESUTERU, Acrylic-acid 3-hydroxymethyl-5-methyl adamantane-1 -IRUESUTERU, (Meta) An acrylic 
acid 3, 5-dihydroxy methyl-7-methyl adamantane-1 -IRUESUTERU, (Meta) (Meta) Acrylic-acid 3-hydroxy 
- 5-hydroxymethyl-7-methyl adamantane-1 -IRUESUTERU, (Meta) Acrylic-acid 3-cyano - 5- 
hydroxymethyl-7-methyl adamantane-1 -IRUESUTERU, (Meta) Acrylic-acid 3-hydroxymethyl - 5- 
carboxyl-7-methyl adamantane-1 -IRUESUTERU, (Meta) Acrylic-acid 3-hydroxymethyl - 5- 
methoxycarbonyl-7-methyl adamantane-1 -IRUESUTERU, Acrylic-acid 3 -cyano-5 -methyl adamantane-1 - 
IRUESUTERU, (Meta) An acrylic acid 3, 5-dicyano-7-methyl adamantane-1 -IRUESUTERU, (Meta) 
(Meta) Acrylic-acid 3-cyano - 5-carboxyl-7-methyl adamantane-1 -IRUESUTERU, (Meta) Acrylic-acid 3- 
cyano - 5-methoxycarbonyl-7-methyl adamantane-1 -IRUESUTERU, Acrylic-acid 3-carboxyl-5-methyl 
adamantane-1 -IRUESUTERU, (Meta) An acrylic acid 3, 5-dicarboxyl-7-methyl adamantane-1 - 
IRUESUTERU, (Meta) (Meta) Acrylic-acid 3-carboxyl - 5-methoxycarbonyl-7-methyl adamantane-1- 
IRUESUTERU, (Meta) Acrylic-acid 3-methoxycarbonyl-5-methyl adamantane-1 -IRUESUTERU, an acrylic 
acid (meta) 3, 5-dimethoxy carbonyl-7-methyl adamantane-1 -IRUESUTERU, 
[0016] 

(Meta) Acrylic- acid 3-hydroxy - 5, 7-dimethyl adamantane-1 -IRUESUTERU, Acrylic- acid 3- 
hydroxymethyl -5, 7-dimethyl adamantane-1 -IRUESUTERU, (Meta) (Meta) Acrylic-acid 3-cyano - 5, 7- 
dimethyl adamantane-1 -IRUESUTERU, (Meta) The acrylic-acid 3-carboxyl -5, 7-dimethyl adamantane-1 - 
IRUESUTERU, the acrylic-acid (meta) 3-methoxycarbonyl -5, 7-dimethyl adamantane-1 -IRUESUTERU, 
etc. are mentioned. 
[0017] 

As a desirable monomer, especially in the monomer expressed with a formula (2-1) Acrylic-acid 3-hydroxy 
adamantane-1 -IRUESUTERU, (Meta) An acrylic acid 3, 5-dihydroxy adamantane-1 -IRUESUTERU, 
(Meta) Acrylic-acid 3-cyano adamantane-1 -IRUESUTERU, acrylic-acid (meta) 3-carboxyl adamantane-1 - 
IRUESUTERU, (Meta) Acrylic-acid 3-hydroxy-5-methyl adamantane-1 -IRUESUTERU, (Meta) An acrylic 
acid 3, 5-dihydroxy-7-methyl adamantane-1 -IRUESUTERU, (Meta) (Meta) Acrylic-acid 3-hydroxy - 5, 7- 
dimethyl adamantane-1 -IRUESUTERU, the acrylic-acid (meta) 3-carboxyl -5, 7-dimethyl adamantane-1 - 
IRUESUTERU, etc. are mentioned. 
[0018] 

In a formula (3), the univalent alicyclic hydrocarbon radical of the carbon numbers 4-20 of R2, its 
derivative, or at least one are an alicyclic hydrocarbon radical or its derivative, or any two R2 joins mutually 
together. With the carbon atom which each has combined, as the divalent alicyclic hydrocarbon radical of 
carbon numbers 4-20, or its derivative For example, bicyclo [2.2.1] heptane and tricyclo [5. 2.1.02, 6] 
Deccan, Tetracyclo [6. The radical which consists of radical; these alicyclic rings that consist of an alicyclic 
ring originating in cycloalkanes, such as 2.1.13, 6.02, 7] dodecane, a cyclobutane, a cyclopentane, and a 
cyclohexane, for example The radical p^muted by one or more sorts of the shape of a straight chain of the 
carbon numbers 1-4, such as a methyl giroup, an ethyl group, n-propyl group, i-propyl group, n-butyl, 2- 
methylpropyl radical, 1 -methy lpropyl radical, and t-butyl, the letter of branching, or an annular alkyl group 
or one or more pieces is mentioned. 
[0019] 

moreover, as a derivative of the univalent or divalent alicyclic hydrocarbon radical of R2 For example, a 
hydroxyl; carboxyl group; oxo-radical (namely, =0 set); A hydroxymethyl group, 1 -hydroxy ethyl radical, 2- 
hydroxyethyl radical, 1 -hydroxypropyl radical, 2-hydroxypropyl radical, 3-hydroxypropyl radical, 2- 
hydroxy butyl, The hydroxyalkyl radical of the carbon numbers 1-4, such as 3-hydroxy butyl and 4-hydroxy 
butyl; A methoxy group, An ethoxy radical, n-propoxy group, i-propoxy group, an n-butoxy radical, The 
alkoxyl group; cyano group of the carbon numbers 1-4, such as 2-methyl propoxy group, 1 -methyl propoxy 
group, and a t-butoxy radical; A cyano methyl group, One or more sorts or the radical which it has one or 
more pieces is mentioned in substituents, such as a cyano alkyl group of the carbon numbers 2-5, such as 2- 
cyano methyl group, 3-cyano propyl group, and 4-cyano butyl. 

Hydroxyl, a carboxyl group, a hydroxymethyl group, a cyano group, a cyano methyl group, etc. are 
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desirable among these substituents. 

Moreover, as an alkyl group of the shape of a straight chain of the carbon numbers 1-4 of R2, and the letter 
of branching, a methyl group, an ethyl group, n-propyl group, i-propyl group, n-butyl, 2-methylpropyl 
radical, 1 -methylpropyl radical, t-butyl,.etc. are mentioned, for example. A methyl group, an ethyl group, n- 
propyl group, and i-propyl group are desirable among these alkyl groups. 
[0020] 

If a thing desirable as a functional-group side chain which forms -C3 (R2) in a formula (3) is illustrated, 
A 1 -methyl- 1 -cyclopentylic group, a 1 -ethyl- 1 -cyclopentylic group, A 1 -methyl- 1-cyclohexyl radical, a 1- 
ethyl-l-cyclohexyl radical, A 2-methyl adamantane-2-IRU radical, a 2-methyl-3-hydroxy adamantane-2- 
IRU radical, A 2-ethyl chill adamantane-2-IRU radical, a 2-ethyl-3 -hydroxy adamantane-2-IRU radical, A 
2-n-propyl adamantane-2-IRU radical, a 2-n-propyl-3 -hydroxy adamantane-2-IRU radical, A 2-isopropyl 
adamantane-2-IRU radical, a 2-isopropyl-3 -hydroxy adamantane-2-IRU radical, A 2-methyl bicyclo [2.2.1] 
hept-2-IRU radical, a 2-ethyl bicyclo [2.2.1] hept-2-IRU radical, 8-methyl tricyclo [5. 2.1.02, a 6] deca-8- 
IRU radical, 8-ethyl tricyclo [5. 2.1.02, a 6] deca-8-IRU radical, 4-methyl-tetracyclo [6. 2.1.13, 6.02, a 7] 
dodeca-4-IRU radical, 4-ethyl-tetracyclo [6. 2.1.13, 6.02, a 7] dodeca-4-IRU radical, A l-(bicyclo [2.2.1] 
hept-2-IRU)-l-methylethyl radical, A l-(tricyclo [5. 2.1.02, 6] deca-8-IRU)-l-methylethyl radical, A 1- 
(tetracyclo [6. 2.1.13, 6.02, 7] deca-4-IRU)-l-methylethyl radical, A l-(adamantane-l-IRU)-l-methylethyl 
radical, a l-(3-hydroxy adamantane-l-IRU)-l-methylethyl radical, 1 and 1 -dicyclohexyl ethyl group, 1, and 
1-JI (bicyclo [2.2.1] hept-2-IRU) ethyl group, 1 and 1-JI (tricyclo [5. 2.1.02, 6] deca-8-IRU) ethyl group, 1, 
and 1-JI (tetracyclo [6. 2.1.13, 6.02, 7] dodeca-4-IRU) ethyl group, 1, and 1-JI (adamantane-l-IRU) ethyl 
group etc. is mentioned. 
[0021] 

In the monomer which produces the repeat unit expressed with the formula (3) which forms a polymer 
principal chain, a suitable example is given to below. 

Acrylic-acid 1 -methyl- 1 -cyclopentyl ester, acrylic-acid (meta) 1 -ethyl- 1 -cyclopentyl ester, (Meta) Acrylic- 
acid 1 -methyl- 1-cyclohexyl ester, acrylic-acid (meta) 1 -ethyl- 1-cyclohexyl ester, (Meta) Acrylic- acid 2- 
methyl adamantane-2-IRUESUTERU, acrylic-acid (meta) 2-methyl 3 -hydroxy adamantane-2- 
IRUESUTERU, (Meta) Acrylic-acid 2-ethyl adamantane-2-IRUESUTERU, acrylic-acid (meta) 2-ethyl 3- 
hydroxy adamantane-2-IRUESUTERU, (Meta) Acrylic-acid 2-n-propyl-adamantane-2-IRUESUTERU, 
(Meta) Acrylic-acid 2-n-propyl 3 -hydroxy adamantane-2-IRUESUTERU, (Meta) Acrylic-acid 2-isopropyl 
adamantane-2-IRUESUTERU, (Meta) Acrylic-acid 2-isopropyl 3-hydroxy adamantane-2-IRUESUTERU, 
(Meta) Acrylic-acid 2-methyl adamantane-2-IRUESUTERU, acrylic-acid (meta) 2-methyl bicyclo [2.2.1] 
hept-2-IRUESUTERU, (Meta) Acrylic-acid 2-ethyl bicyclo [2.2.1] hept-2-IRUESUTERU, (Meta) (Meta) 
Acrylic-acid 8-methyl tricyclo [5. 2.1.02, 6] deca-8-IRUESUTERU, (Meta) Acrylic-acid 8-ethyl tricyclo [5. 
2.1.02, 6] deca-8-IRUESUTERU, (Meta) Acrylic-acid 4-methyl tetracyclo [6. 2.1.13, 6.02, 7] dodeca-4- 
IRUESUTERU, (Meta) Acrylic-acid 4-ethyl tetracyclo [6. 2.1.13, 6.02, 7] dodeca-4-IRUESUTERU, 
Acrylic-acid 1 -(bicyclo [2.2.1] hept-2-IRU)-l -methyl ester, (Meta) Acrylic-acid 1 -(tricyclo [5. 2.1.02, 6] 
deca-8-IRU)-l -methyl ester, (Meta) Acrylic-acid 1 -(tetracyclo [6. 2.1.13, 6.02, 7] dodeca-4-IRU)-l- 
methylethyl ester, (Meta) Acrylic-acid l-(adamantane-l-IRU)-l-methylethyl ester, (Meta) Acrylic-acid 1- 
(3-hydroxy adamantane-l-IRU)-l-methylethyl ester, (Meta) An acrylic acid 1, 1 -dicyclohexyl ethyl ester, an 
acrylic acid (meta) 1, 1-JI (bicyclo [2.2.1] hept-2-IRU) ethyl ester, (Meta) An acrylic acid 1, 1-JI (tricyclo 
[5. 2.1.02, 6] deca-8-IRU) ethyl ester, (Meta) (Meta) An acrylic acid 1, 1-JI (tetracyclo [6. 2.1.13, 6.02, 7] 
dodeca-4-IRU) ethyl ester, an acrylic acid (meta) 1, and 1-JI (adamantane-l-IRU) ethyl ester are mentioned. 
[0022] 

In the monomer which gives the repeat unit expressed with the formula (3) which forms the above- 
mentioned polymer principal chain, as a suitable monomer especially Acrylic-acid 1 -methyl- 1 -cyclopentyl 
ester, acrylic-acid (meta) 1 -ethyl- 1 -cyclopentyl ester, (Meta) Acrylic-acid 1 -methyl- 1-cyclohexyl ester, 
acrylic-acid (meta) 1 -ethyl- 1 -cyclohexyl ester, (Meta) Acrylic-acid 2-methyl adamantane-2-IRUESUTERU, 
acrylic-acid (meta) 2-ethyl adamantane-2-IRUESUTERU, (Meta) (Meta) Acrylic-acid 2-n-pro 
BIRUADAMANTAN-2-IRUESUTERU, acrylic-acid (meta) 2-isopropanal BIRU ADAMANT AN-2- 
IRUESUTERU, and acrylic-acid (meta) l-(adamantane-l-IRU)-l-methylethyl ester are mentioned. These 
can be used even if it mixes, even when it is independent. 
[0023] 

The acrylic (meta) polymer of this invention can include the repeat unit of further others in addition to the 
above-mentioned repeat unit (1), a repeat unit (2), and a repeat unit (3). As a monomer which gives other 
repeat units, for example Acrylamide (meta), N and N-dimethyl (meta) acrylamide, a croton amide, a 
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mallein amide, Partial saturation amide compounds, such as a fumaric amide, mesa KONAMIDO, 
SHITORAKONAMIDO, and an ITAKON amide; Methylene GURIKORUJI (meta) acrylate, Ethylene 
GURIKORUJI (meta) acrylate, propylene GURIKORUJI (meta) acrylate, 2, the 5-dimethyl -2, 5-hexane 
JIORUJI (meta) acrylate, Polyfunctional monomers, such as 1, 2-adamantane JIORUJI (meta) acrylate, 1, 3- 
adamantane JIORUJI (meta) acrylate, 1 , 4-adamantane JIORUJI (meta) acrylate, and tricyclo deca nil 
JIMECHIRORUJI (meta) acrylate, are mentioned. 
[0024] 

As for the acrylic (meta) polymer of thSi invention, it is desirable to constitute per the above-mentioned 
repeat unit (1), a repeat unit (2), and repeat (3). The blending ratio of coal a repeat unit (1) - 20 - 70-mol % 

- desirable - 30 - 60-mol % -; repeat unit (2) - 5 - 40-mol % - desirable - 5 - 25-mol % ~; repeat unit (3) 

- 20 - 50-mol % it is 30 - 45-mol % preferably. 

The content of a repeat unit (1) is the inclination for the development nature as a resist to fall, in less than 
[ 20 mol % ], and when the content of a repeat unit (1) surpasses 70-mol %, it is in the inclination for 
degradation of resolution and the solubility to a resist solvent to fall. The content of a repeat unit (2) is the 
inclination for the definition as a resist to deteriorate, in less than [ 5 mol % ], and when the content of a 
repeat unit (2) surpasses 40-mol %, it is in the inclination for the development nature as a resist to fall. The 
content of a repeat unit (3) is the inclination for definition to deteriorate, in less than [ 20 mol % ], and when 
the content of a repeat unit (3) surpasses 50-mol %, it is in the inclination for development nature to fall. 
[0025] 

(Meta) Radical polymerization initiators, such as hydroperoxide, dialkyl peroxide, diacyl peroxide, and an 
azo compound, are used for an acrylic polymer for the mixture of the monomer for example, corresponding 
to each repeat unit, and it can manufacture them by carrying out a polymerization under existence of a chain 
transfer agent and in a suitable solvent if needed. 

As a solvent used for the above-mentioned polymerization, for example A cyclohexane, cycloheptane, 
Cycloalkanes, such as cyclooctane, a decalin, and norbornane; Ethyl acetate, Alkyl lactone [, such as 
saturation carboxylate; gamma-butyrolactone ], such as n-butyl acetate, acetic-acid i-butyl, methyl 
propionate, and propylene-glycol-monomethyl-ether acetate; 2-butanone, Cycloalkyl ketones [, such as an 
alkyl ketones; cyclohexanone, ], such as 2-heptanone and methyl isobutyl ketone; alcohols, such as 2- 
propanol and propylene glycol monomethyl ether, etc. are mentioned. 
These solvents are independent, or two or more sorts can be mixed and used for them. 

Moreover, 40-120 degrees C of reaction temperature in the above-mentioned polymerization are usually 50- 

100 degrees C preferably, and reaction time is usually 1-24 hours preferably for 1 to 48 hours. 

[0026] 

As for the acrylic (meta) polymer of this invention having few impurities, such as a halogen and a metal, it 
is desirable that a residual monomer and an oligomer component are 0.1 % of the weight etc. below in a 
default, for example, HPLC, with a natural thing, and the radiation-sensitive constituent which can be used 
as a resist which the sensibility as a resist, resolution, process stability, a pattern configuration, etc. are not 
only further improvable, but does not have aging, such as a foreign matter in liquid and sensibility, by that 
cause is obtained. 

(Meta) As a purification method of an acrylic polymer, the following approaches are mentioned, for 
example. The approach change a metal into a chelate condition and aqueous acids, such as an approach, 
oxalic acid, a sulfonic acid, etc. to which the metal in a resin solution is made to stick using a F-potential 
filter as an approach of removing impurities, such as a metal, remove it by washing a resin solution etc. is 
mentioned, moreover, as an approach of removing a residual monomer and an oligomer component below to 
default value The **** extraction method which removes a residual monomer and an oligomer component 
by combining rinsing and a suitable solvent, The purification approach in solution conditions, such as 
ultrafiltration which carries out extract removal only of the following [ specific molecular weight ], (Meta) 
There is the purification approach in th§ ? solid state of a poor solvent washing the polymer slurry carried out 
the reprecipitating method [ for removing a residual monomer etc. ] and ** exception by making a polymer 
solidify in a poor solvent by an acrylic polymer solution being dropped at a poor solvent. Moreover, these 
approaches are also combinable. It is influenced by the physical properties of the acrylic (meta) polymer to 
refine etc. as a poor solvent used for the above-mentioned reprecipitating method, and cannot generally 
******. Suitably, a poor solvent is selected. 
[0027] 

(Meta) the polystyrene equivalent weight average molecular weight (it is hereafter called "Mw" for short) by 
the gel permeation chromatography (GPC) of an acrylic polymer ~ usually - 1,000-300,000 ~ desirable - 
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2,000-200,000 — it is 3,000-100,000 still more preferably. In this case, when there is an inclination for the 
thermal resistance as a resist to fall [ Mw of an acrylic (meta) polymer ] less than by 1,000 and 300,000 is 
surpassed on the other hand, there is an inclination for the development nature as a resist to fall, 
moreover, the ratio (Mw/Mn) of Mw of an acrylic (meta) polymer, and the polystyrene conversion number 
average molecular weight (it is hereafter called "Mn" for short) by gel permeation chromatography (GPC) — 
usually — 1 -5 — it is 1 -3 preferably. 
[0028] 

In this invention, an acrylic (meta) polymer is independent, or two or more sorts can be mixed and used for 
it. 

Moreover, although this (meta) acrylic polymer is alkali insolubility or alkali poor solubility, it serves as 
alkali soluble according to an operatiorfof an acid. Therefore, it is suitable as acid dissociation nature 
machine content resin used for a radiation-sensitive resin constituent. 
[0029] 

A radiation-sensitive resin constituent is obtained by combining with the acid generator which is the 
component which generates an acid by the exposure of a radiation, using the above-mentioned (meta) 
acrylic polymer as acid dissociation nature machine content resin. 

As an acid generator, sulfone compounds, such as onium salt, such as sulfonium salt and iodonium salt, an 
organic halogenated compound, disulfon, and diazomethane sulfones, can be mentioned. 
As a thing desirable as an acid generator, triphenylsulfonium trifluoromethane sulfonate, 
Triphenylsulfonium nona fluoro-n-butane sulfonate, Triphenylsulfonium perfluoro-n-octane sulfonate, 
Triphenylsulfonium 2-bicyclo [2.2.1] hept-2-IRU - 1, 1,2, and 2-tetrafluoro ethane sulfonate, 
Triphenylsulfonium 2-(3-tetracyclo [4. 4.0.12, 5.17, 10] dodecanyl)-l and 1-difluoroethane sulfonate, 
Triphenylsulfonium salt compounds, such as Triphenylsulfonium N, N f -bis(nona fluoro-n-butane sulfonyl) 
imidate, and triphenylsulfonium camphor sulfonate; 
[0030] 

4-cyclohexyl FENIRUJIFENIRU sulfonium trifluoromethane sulfonate, 4-cyclohexyl phenyl diphenyl 
SURUHONIUMUNONAFURUORO-n-butane sulfonate, 4-cyclohexyl FENIRUJIFENIRU sulfonium 
perfluoro-n-octane sulfonate, 4-cyclohexyl phenyl diphenyl sulfonium 2-bicyclo [2.2.1] hept-2-IRU - 1, 1,2, 
and 2-tetrafluoro ethane sulfonate, 4-cyclohexyl phenyl diphenyl sulfonium 2-(3-tetracyclo [4. 4.0.12, 5.17, 
10] dodecanyl)-l and 1-difluoroethane sulfonate, 4-cyclohexyl phenyl diphenyl sulfonium N, N'-bis(nona 
fluoro-n-butane sulfonyl) imidate, 4-cyclohexyl phenyl diphenyl sulfonium salt compounds, such as 4- 
cyclohexyl FENIRUJIFENIRU sulfonium camphor sulfonate; 
[0031] 

4-t-buthylphenyl diphenyl sulfonium trifluoromethane sulfonate, 4-t-buthylphenyl diphenyl sulfonium 
NONAFURUORO-n-butane sulfonate, 4-t-buthylphenyl diphenyl sulfonium perfluoro-n-octane sulfonate, 
4-t - Buthylphenyl diphenyl sulfonium 2-bicyclo [2.2.1] hept-2-IRU - 1, 1,2, and 2-tetrafluoro ethane 
sulfonate, 4-t-buthylphenyl diphenyl sulfonium 2-(3-tetracyclo [4. 4.0.12, 5.17, 10] dodecanyl)-l and 1- 
difluoroethane sulfonate, 4-t-buthylphenyl diphenyl sulfonium salt compounds, such as 4-t-buthylphenyl 
diphenyl sulfonium N, N'-bis(nona fluoro-n-butane sulfonyl) imidate, and 4-t-buthylphenyl diphenyl 
sulfonium camphor sulfonate; 
[0032] 

Tori (4-t-buthylphenyl) sulfonium trifluoromethane sulfonate, Tori (4-t-buthylphenyl) sulfonium nona 
fluoro-n-butane sulfonate, Tori (4-t-buthylphenyl) sulfonium perfluoro-n-octane sulfonate, Tori (4-t- 
buthylphenyl) sulfonium 2-bicyclo [2.2.1] hept-2-IRU -1,1,2, and 2-tetrafluoro ethane sulfonate, Tori (4-t- 
buthylphenyl) sulfonium 2-(3-tetracyclo [4. 4.0.12, 5.17, 10] dodecanyl)-l and 1-difluoroethane sulfonate, 
The Tori (4-t-buthylphenyl) sulfonium salt compounds, such as Tori (4-t-buthylphenyl) sulfonium N, N'-bis 
(nona fluoro-n-butane sulfonyl) imidate, and Tori (4-t-buthylphenyl) sulfonium camphor sulfonate; 
[0033] ^ 

Diphenyliodonium trifluoromethane sulfonate, diphenyliodonium nona fluoro-n-butane sulfonate, 
Diphenyliodonium perfluoro-n-octane sulfonate, Diphenyliodonium 2-bicyclo [2.2.1] hept-2-IRU - 1, 1,2, 
and 2-tetrafluoro ethane sulfonate, Diphtenyliodonium 2-(3-tetracyclo [4. 4.0.12, 5.17, 10] dodecanyl)-l and 
1-difluoroethane sulfonate, Diphenyliodonium salt compounds, such as Diphenyliodonium N, N f -bis(nona 
fluoro-n-butane sulfonyl) imidate, and diphenyliodonium camphor sulfonate; 
[0034] 

Bis(4-t-buthylphenyl) iodonium trifluoromethane sulfonate, Bis(4-t-buthylphenyl) iodonium nona fluoro-n- 
butane sulfonate, Bis(4-t-buthylphenyl) iodonium perfluoro-n-octane sulfonate, Bis(4-t-buthylphenyl) 
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iodonium 2-bicyclo [2.2.1] hept-2-IRU -1,1,2, and 2-tetrafluoro ethane sulfonate, Bis(4-t-buthylphenyl) 
iodonium 2-(3-tetracyclo [4. 4.0.12, 5.17, 10] dodecanyl)-l and 1 -difluoroethane sulfonate, Bis(4-t- 
buthylphenyl) iodonium salt compounds, such as bis(4-t-buthylphenyl) iodonium N, N'-bis(nona fluoro-n- 
butane sulfonyl) imidate, and bis(4-t-buthylphenyl) iodonium camphor sulfonate; 
[0035] 

1 -(4-n-butoxy naphthalene- 1 -IRU) tetrahydro CHIOFENIUMU trifluoromethane sulfonate, 1 -(4-n-butoxy 
naphthalene- 1-IRU) tetrahydro thio FENIUMUNONA fluoro-n-butane sulfonate, 1 -(4-n-butoxy 
naphthalene- 1 -IRU) tetrahydro thio FENIUMU perfluoro-n-octane sulfonate, 1 - (4-n-butoxy naphthalene- 1- 
IRU) Tetrahydro thio FENIUMU 2-bicyclo [2.2.1] hept-2-IRU - 1, 1, 2, and 2-tetrafluoro ethane sulfonate, 
l-(4-n-butoxy naphthalene- 1-IRU) tetrahydro thio FENIUMU 2-(3-tetfacyclo [4. 4.0.12, 5.17, 10] 
dodecanyl)-l and 1 -difluoroethane sulfonate, 1 -(4-n-butoxy naphthalene- 1-IRU) tetrahydro thio FENIUMU 
N, N'-bis(nona fluoro-n-butane sulfonyl) imidate, 1 -(4-n-butoxy naphthalene- 1-IRU) tetrahydro thio 
FENIUMU salt compounds, such as 1 -(4-n-butoxy naphthalene- 1-IRU) tetrahydro CHIOFENIUMU 
camphor sulfonate; 
[0036] 

l-(3, 5-dimethyl-4-hydroxyphenyl) tetrahydro CHIOFENIUMU trifluoromethane sulfonate, l-(3, 5- 
dimethyl-4-hydroxyphenyl) tetrahydro thio FENIUMUNONA fluoro-n-butane sulfonate, l-(3, 5-dimethyl- 
4-hydroxyphenyl) tetrahydro thio FENIUMU perfluoro-n-octane sulfonate, 1 - (3, 5-dimethyl-4- 
hydroxyphenyl) Tetrahydro thio FENIUMU 2-bicyclo [2.2.1] hept-2-IRU - 1, 1, 2, and 2-tetrafluoro ethane 
sulfonate, l-(3, 5-dimethyl-4-hydroxyphenyl) tetrahydro thio FENIUMU 2-(3-tetracyclo [4. 4.0.12, 5.17, 
10] dodecanyl)-l and 1 -difluoroethane sulfonate, l-(3, 5-dimethyl-4-hydroxyphenyl) tetrahydro thio 
FENIUMU N, N , -bis(nona fluoro-n-butane sulfonyl) imidate, l-(3, 5-dimethyl-4-hydroxyphenyl) tetrahydro 
thio FENIUMU salt compounds, such as l-(3, 5-dimethyl-4-hydroxyphenyl) tetrahydro CHIOFENIUMU 
camphor sulfonate; 
[0037] 

N-(trifluoromethane sulfonyloxy) succinimide, N-(nona fluoro-n-butane sulfonyloxy) succinimide, N- 
(perfluoro-n-octane sulfonyloxy) succinimide, N-(2-bicyclo [2.2.1] hept-2-IRU -1,1,2, and 2-tetrafluoro 
ethane sulfonyloxy) succinimide, Succinimides compounds, such as N-(2-(3-tetracyclo [4. 4.0.12, 5.17, 10] 
dodecanyl)-l and 1 -difluoroethane sulfonyloxy) succinimide and N-(camphor sulfonyloxy) succinimide; 
[0038] 

The N-(trifluoromethane sulfonyloxy) bicyclo [2.2.1] hept-5-en -2, 3-dicarboxyimide, The N-(nona fluoro- 
n-butane sulfonyloxy) bicyclo [2.2.1] h§pt-5-en -2, 3-dicarboxyimide, The N-(perfluoro-n-octane 
sulfonyloxy) bicyclo [2.2.1] hept-5-en -2, 3-dicarboxyimide, The N-(2-bicyclo [2.2.1] hept-2-IRU -1,1,2, 
and 2-tetrafluoro ethane sulfonyloxy) bicyclo [2.2.1] hept-5-en -2, 3-dicarboxyimide, The N-(2-(3-tetracyclo 
[4. 4.0.12, 5.17, 10] dodecanyl)-l and 1 -difluoroethane sulfonyloxy) bicyclo [2.2.1] hept-5-en -2, 3- 
dicarboxyimide, The bicyclo [2.2.1] hept-5-ens -2, such as the N-(camphor sulfonyloxy) bicyclo [2.2.1] 
hept-5-en -2 and 3-dicarboxyimide, 3-dicarboxyimide compound, etc. are mentioned. 
[0039] 

In this invention, an acid generator is independent, or two or more sorts can be mixed and used for it. 
the acrylic (meta) polymer 1 00 weight section from a viewpoint from which the amount of the acid 
generator used secures the sensibility and development nature as a resist — receiving — usually — 0.1 - 30 
weight section — it is 0.1 - 20 weight section preferably. In this case, there is an inclination which becomes 
[ the amount of the acid generator used ] the transparency over a radiation falling and being able to be hard 
to obtain a rectangular resist pattern if there is an inclination for sensibility and development nature to fall, 
under in the 0.1 weight section and 30 weight sections are surpassed on the other hand. 
[0040] 

Various kinds of additives, such as an acid diffusion control agent, an alicycle group additive which has an 
acid dissociation nature machine, an alicycle group additive which does not have an acid dissociation nature 
machine, a surfactant, and a sensitizer, can be blended with the radiation-sensitive resin constituent of this 
invention if needed. 

The above-mentioned acid diffusion control agent is a component which has the operation which controls 
the diffusion phenomenon in the resist cjpat of the acid produced from an acid generator by exposure, and 
controls the chemical reaction in a non-irradiating field which is not desirable. 

While the storage stability of the radiation-sensitive resin constituent obtained by blending such an acid 
diffusion control agent improves and the resolution as a resist improves further, line breadth change of the 
resist pattern by fluctuation of the length soaking time (PED) from an exposure to a development can be 
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suppressed, and the constituent which was extremely excellent in process stability is obtained. 

As the above-mentioned acid diffusion control agent, the nitrogen-containing organic compound from which 

basicity does not change with the exposures or heat-treatment in the formation process of a resist pattern is 

desirable. 

[0041] 

As such a nitrogen-containing organic compound, a "tertiary amine compound", an "amide group content 
compound", "the 4th class ammonium hydroxide compound", a "nitrogen-containing heterocyclic 
compound", etc. are mentioned. 

As a "tertiary amine compound", for example Triethyl amine, tree n propylamine, Tree n butylamine, tree n- 
pentylamine, tree n-hexylamine, A tree n-heptyl amine, a tree n-octyl amine, a tree n-nonyl amine, A tree n- 
DESHIRU amine, cyclohexyl dimethylamine, dicyclohexyl monomethylamine, The Tori (cyclo) 
alkylamines, such as tricyclo hexylamine; An aniline, N-methylaniline, N.N-dimethylaniline, 2- 
methylaniline, 3-methylaniline, 4-methylaniline, 4-nitroaniline, 2, 6-dimethylaniline, 2, 6-diisopropyl 
aniline, a diphenylamine, a triphenylamine, aromatic amine [, such as a naphthylamine, ]; — alkanolamine [, 
such as triethanolamine and diethanolaniline, ]; - N, N, N', and N f - tetramethylethylenediamine - N, N, N\ 
N ! -tetrakis (2-hydroxypropyl) ethylenediamine, 1, 3-screw [l-(4-aminophenyl)-l-methylethyl] benzene 
tetramethylenediamine, A 2 and 2-bis(4-aminophenyl) propane, a 2-(3-aminophenyl)-2-(4-aminophenyl) 
propane, A 2-(4-aminophenyl)-2-(3-hydroxyphenyl) propane, A 2-(4-aminophenyl)-2-(4-hydroxyphenyl) 
propane, 1 and 4-bis[l-(4-aminophenyl)-l-methylethyl] benzene, 1, and 3-bis[l-(4-aminophenyl)-l- 
methylethyl] benzene, the bis(2-dimethylaminoethyl) ether, the bis(2-diethylaminoethyl) ether, etc. are 
mentioned. 
[0042] 

As an "amide group content compound", for example A N-t-butoxy cull BONIRUJI-n-octyl amine, An N-t- 
butoxy cull BONIRUJI-n-nonyl amine, a N-t-butoxy cull BONIRUJI-n-DESHIRU amine, N-t-butoxy cull 
BONIRUJI cyclohexylamine, an N-t-butoxycarbonyl-l-adamanthyl amine, An N-t-butoxycarbonyl-N- 
methyl- 1 -adamanthyl amine, An N and N-G t-butoxycarbonyl-l-adamanthyl amine, N, an N-G t- 
butoxycarbonyl-N-methyl-l-adamanthyl amine, N-t-butoxycarbonyl -4, 4'-diamino diphenylmethane, N, 
and N'- G t-butoxy KARUB ONIRUHEKI S A methylene diamine, N and N, N\ N'-tetra~t-butoxy 
KARUBONIRUHEKISA methylene diamine, N and N'-G t-butoxycarbonyl -1, 7-diamino heptane, N and 
N'-G t-butoxycarbonyl -1, 8-diamino octane, N and N'-G t-butoxycarbonyl -1, 9-diamino nonane, N and N 1 - 
G t-butoxycarbonyl -1, 10-diamino decane, N and N'-G t-butoxycarbonyl -1, 12-diamino dodecane, N, N f -G 
t-butoxycarbonyl -4, 4'-diamino diphenylmethane, An N-t-butoxy cull BONIRUBENZU imidazole, N-t- 
butoxycarbonyl-2-methylbenzimidazol, Others [ amino compounds /, such as N-t-butoxy carbony 1-2 -phenyl 
benzimidazole / N-t-butoxycarbonyl group content ], A formamide, N-methyl formamide, N.N- 
dimethylformamide, an acetamide, N-njethyl acetamide, N,N-dimethylacetamide, a propione amide, a 
benzamide, a pyrrolidone, N-methyl pyrrolidone, etc. are mentioned. 
[0043] 

As "the 4th class ammonium hydroxide compound", tetramethylammonium hydroxide, tetraethylammonium 
hydroxide, tetra— n-propyl ammonium hydroxide, tetra-n-butyl ammonium hydroxide, etc. are mentioned, 
for example. 

As a "nitrogen-containing heterocyclic compound", for example An imidazole, 4-methyl imidazole, 1- 
benzyl-2-methylimidazole, 4-methyl-2-phenylimidazole, Imidazole derivatives, such as benzimidazole 2- 
phenyl benzimidazole; A pyridine, 2-methylpyridine, 4-methylpyridine, 2-ethylpyridine, 4-ethyl pyridine, 2- 
phenyl pyridine, 4-phenyl pyridine, a 2-methyl-4-phenyl pyridine, Nicotine, a nicotinic acid, nicotinamide, a 
quinoline, 4-hydroxyquinoline, Pyridines, such as 8-oxyquinoline and an acridine; Others [ piperazines /, 
such as a piperazine and l-(2-hydroxyethyl) piperazine, ], Pyrazine, a pyrazole, pyridazine, kino ZARIN, a 
pudding, a pyrrolidine, Piperidine, 3-piperidino -1, 2-propanediol, morpholine, 4-methyl morpholine, 1, 4- 
dimethyl piperazine, 1, and 4-diazabicyclo [2.2.2] octane etc. is mentioned. 
[0044] 

A tertiary amine compound, an amide group content compound, and a nitrogen-containing heterocyclic 
compound are desirable among the above-mentioned nitrogen-containing heterocyclic compounds, and N-t- 
butoxycarbonyl group content amino compound is desirable in an amide group content compound, and 
imidazole derivatives are desirable in a nitrogen-containing heterocyclic compound. 
[0045] 

The above-mentioned acid diffusion control agent is independent, or can mix and use two or more sorts. The 
loadings of an acid diffusion control agent are below 5 weight sections still more preferably below 10 
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weight sections preferably usual and below 15 weight sections to the acrylic (meta) polymer 100 weight 
section. In this case, when the loadings of an acid diffusion control agent surpass 15 weight sections, there is 
an inclination for the sensibility as a resist and the development nature of the radiation irradiation section to 
fall. In addition, there is a possibility that the pattern configuration and dimension fidelity as a resist may fall 
that the loadings of an acid diffusion control agent are under the 0.001 weight section depending on process 
conditions. 
[0046] 

Moreover, the alicycle group additive which has an acid dissociation nature machine, or the alicycle group 
additive which does not have an acid dissociation nature machine is a component which shows the operation 
which improves further an adhesive property with dry etching resistance, a pattern configuration, and a 
substrate etc. 

As such an alicycle group additive, for example 1 -adamantane carboxylic-acid t-butyl, 1 -adamantane 
carboxylic-acid t-butoxy carbonylmethyl, 1 -adamantane carboxylic-acid alpha butyrolactone ester, 1, 3- 
adamantane dicarboxylic acid G t-butyl, 1 -adamantane acetic-acid t-butyl, 1 -adamantane acetic-acid t- 
butoxy carbonylmethyl, 1, 3 - AD AM ANT AN JI acetic-acid G t-butyl, Adamantane derivatives, such as 2, the 
5-dimethyl -2, and 5-JI (adamanthyl carbonyloxy) hexane; Deoxycholic acid t-butyl, Deoxycholic acid t- 
butoxy carbonylmethyl, deoxycholic acid 2-ethoxyethyl, Deoxycholic acid 2-cyclohexyloxy ethyl, 
deoxycholic acid 3-oxocyclohexyl, Deqxycholate, such as deoxycholic acid tetrahydropyranyl and 
deoxycholic acid mevalonolactone ester; Lithocholic acid t-butyl, Lithocholic acid t-butoxy carbonylmethyl, 
lithocholic acid 2-ethoxyethyl, Lithocholic acid 2-cyclohexyloxy ethyl, lithocholic acid 3-oxocyclohexyl, 
Lithocholic acid ester, such as lithocholic acid tetrahydropyranyl and lithocholic acid mevalonolactone 
ester; Adipic-acid dimethyl, Alkyl carboxylate, such as adipic-acid diethyl, adipic-acid dipropyl, adipic-acid 
di-n-butyl, and di-t-butyl adipate, is mentioned. 

These alicycle group additives are independent, or two or more sorts can be mixed and used for them. The 
loadings of an alicycle group additive are usually below 30 weight sections preferably below 50 weight 
sections to the acrylic (meta) polymer 1 00 weight section. In this case, when the loadings of an alicycle 
group additive surpass 50 weight sections, there is an inclination for the thermal resistance as a resist to fall. 
[0047] 

Moreover, the surfactant as an additive is a component which shows the operation which improves 
spreading nature, striae SHON, development nature, etc. 

As such a surface active agent, for example The polyoxyethylene lauryl ether, Polyoxyethylene stearylether, 
the polyoxyethylene oleyl ether, Polyoxyethylene n-octyl phenyl ether, the polyoxyethylene n-nonylphenyl 
ether, By the following trade name besides the Nonion system surfactants, such as a polyethylene-glycol 
JIRAU rate and polyethylene-glycol distearate KP341 (Shin-Etsu Chemical Co., Ltd. make) and poly flow 
No.75 - said « No. 95 (product made from Kyoeisha Chemistry) - EFUTOPPU EF301, said EF303, said 
EF352 (product made from TOKEMU Products), the megger facsimile F171 - said - F173 (Dainippon Ink 
& Chemicals, Inc. make) - Fluorad FC430, said FC431 (Sumitomo 3M make), the Asahi guard AG710, and 
Sir chlorofluocarbon S-382 ~ said - SC-101 - said - SC-102 - said - SC-103 - said - SC-104 - said -- 
SC-105 - said - SC-106 (Asahi Glass Co., Ltd. make) etc. is mentioned. 

These surfactants are independent, or two or more sorts can be mixed and used for them. The loadings of a 

surfactant are usually below 2 weight sections to the acrylic (meta) polymer 100 weight section. 

[0048] 

Moreover, the sensitizer as an additive absorbs the energy of a radiation, transmits the energy to an acid 
generator, shows the operation which increases the amount of generation of an acid by that cause, and has 
the effectiveness of raising the sensibility over which only a radiation-sensitive resin constituent is covered. 
As such a sensitizer, carbazoles, benzophenones, roses bengal, anthracene, phenols, etc. are mentioned, for 
example. 

These sensitizers are independent, or two or more sorts can be mixed and used for them. The loadings of a 
sensitizer are below 50 weight sections preferably to the acrylic (meta) polymer 100 weight section. 
Furthermore, as additives other than the above, an antihalation agent, an adhesion assistant, a preservation 
stabilizing agent, a defoaming agent, etc. are mentioned. 
[0049] 

After usually dissolving in a solvent so that total-solids concentration may usually become 5 - 25 % of the 
weight preferably three to 50% of the weight on the occasion of the use, the radiation-sensitive resin 
constituent of this invention is filtered with the filter of about 0.2 micrometers of apertures, and is prepared 
as a constituent solution. 
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As a solvent used for preparation of the above-mentioned constituent solution For example, the ketones of 
the shape of a straight chain, such as 2-pentanone, 2-hexanone, 2-heptanone, and 2-octanone, and the letter 
of branching; Cyclopentanone, Annular ketones, such as a cyclohexanone; Propylene-glycol-monomethyl- 
ether acetate, Propylene glycol monoalkyl ether acetate, such as propylene glycol monoethyl ether acetate; 

2- hydroxy methyl propionate, 2-hydroxy propionic-acid alkyls, such as 2-hydroxy ethyl propionate; 3- 
methoxy methyl propionate, Others [ alkyls /, such as 3-methoxy ethyl propionate, 3-ethoxy methyl 
propionate, and 3-ethoxy ethyl propionate, / 3-alkoxy propionic-acid ], 

[0050] 

Ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, diethylene-glycol wood ether, 
diethylene-glycol diethylether, ethylene glycol monomethyl ether acetate, ethylene glycol monoethyl ether 
acetate, propylene glycol monomethyl ether, the propylene glycol monoethyl ether, n-butyl acetate, methyl 
pyruvate, pyruvic-acid ethyl, N-methyl pyrrolidone, gamma-butyrolactone, etc. are mentioned. 
[0051] 

These solvents are independent, or although two or more sorts can be mixed and used, it is desirable to 
contain at least one sort chosen from propylene-glycol-monomethyl-ether acetate, propylene glycol 
monomethyl ether, 2-heptanone, a cyclohexanone, gamma-butyrolactone, 2-hydroxy ethyl propionate, and 

3- ethoxy ethyl propionate. 
[0052] 

Especially the radiation-sensitive resin constituent of this invention is useful as a chemistry magnification 
mold resist. It is useful as a resist which can reduce the roughness of the pattern side attachment wall after 
development especially. 

In a chemistry magnification mold resist, according to an operation of the acid generated from the acid 
generator by radiation irradiation, the acid dissociation nature machine in resin dissociates, and a carboxyl 
group is produced, consequently the solubility over the alkali developer of the exposure section of a resist 
becomes high, and this exposure section is dissolved by the alkali developer, it is removed, and the resist 
pattern of a positive type is obtained. 

In case a resist pattern is formed from the radiation-sensitive resin constituent of this invention, after 
forming a resist coat and heat-treating beforehand by the case by applying a constituent solution on 
substrates, such as a silicon wafer and a wafer covered with aluminum, with proper spreading means, such 
as rotation spreading, flow casting spreading, and roll coating, (henceforth "PB"), this resist coat is 
irradiated so that a predetermined resist pattern may be formed. Although X-rays, such as charged-particle 
lines, such as far ultraviolet rays, such as ultraviolet rays, a KrF excimer laser (wavelength of 248nm), an 
ArF excimer laser (wavelength of 193nm), F2 excimer laser (wavelength of 157nm), and EUVs (extreme 
ultraviolet rays, wavelength of 13nm, etc.), and an electron ray, and a synchrotron radiation line, etc. can be 
used as a radiation used in that case, for example, choosing them suitably, far ultraviolet rays and an 
electron ray are [ among these ] desirable. Moreover, exposure conditions, such as an exposure, are suitably 
selected according to the combination presentation of a radiation-sensitive resin constituent, the class of 
each additive, etc. 

In this invention, in order to be stabilized and to form a highly precise detailed pattern, heat-treating after an 
exposure (henceforth "PEB") is desirable; By this PEB, the dissociative reaction of the acid dissociation 
nature organic radical in an acrylic (meta) polymer advances smoothly. Although the heating conditions of 
PEB change with the combination presentation of a radiation-sensitive resin constituent, they are usually 50- 
1 70 degrees C preferably 30-200 degrees C. 
[0053] 

In order to pull out the potentia of a radiation-sensitive resin constituent in this invention to the maximum 
extent, For example, in order to prevent the effect of the basic impurity which can also form the 
antireflection film of an organic system or an inorganic system on the substrate used, and is contained in an 
environmental ambient atmosphere as indicated by JP,6-12452,B etc., For example, a protective coat can 
also be prepared on a resist coat, or these techniques can also be used together as indicated by JP,5- 
188598,Aetc. 

Subsequently, a predetermined resist pattern is formed by developing the irradiated resist coat using an 
alkali developer. 

As the above-mentioned alkali developer, the alkaline water solution which dissolved 
tetramethylammonium hydroxide, for example is desirable. 

The concentration of the alkaline above-mentioned water solution is usually 10 or less % of the weight. In 
this case, the non-irradiating section is [ a possibility of dissolving in a developer ] and is not desirable, 
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either, if the concentration of an alkaline water solution surpasses 1 0 % of the weight. 
Moreover, optimum dose addition of the surfactant etc. can also be carried out at the alkaline above- 
mentioned water solution. In addition, after developing negatives with an alkali developer, generally it 
washes with water and dries. 
[Example] 
Example 1 
[Formula 11] 

~~ ^CH 3 

CH 2 =C 

\ 

c=o 





H 3 C 

OH . 



(4-1) (4-2) (4-3) 



1000ml which dissolved 48.12g (4-1) (45-mol%) of compounds, 14.24g (4-2) (15-mol%) of compounds, 
and 37.64g (4-3) (40-mol%) of compounds in 2-butanone 200g, prepared the monomer solution which 
supplied azobisiso valeric-acid methyl 3.70g further, and supplied lOOg 2-butanone The nitrogen purge of 
the three necked flask is carried out for 30 minutes. It heated at 80 degrees C after the nitrogen purge, 
stirring a reaction vessel, and the above-mentioned monomer solution prepared in advance was dropped 
over 3 hours using the tap funnel. Dropping initiation was made into polymerization start time, and the 
polymerization reaction was carried out for 6 hours. After polymerization termination, by carrying out water 
cooling, it cools at 30 degrees C or less, and a polymerization solution is thrown into a 2000g methanol, and 
carries out the depositing white powder a ** exception. After the 400g methanol washed twice the white 
powder carried out the ** exception on the slurry, it carried out the ** exception, and dried at 50 degrees C 
for 17 hours, and the polymer of white powder was obtained (75g, 75% of yield). The content of the repeat 
unit as which Mw is 10500 and is expressed with a compound (4-1), a compound (4-2), and a compound (4- 
3), and each repeat unit of this polymer was the copolymer of 45.6:15.2:39.2 (mol%). Let this polymer be an 
acrylic (meta) polymer (A-l). 

In this invention, using the GPC columfr (G2000HXL 2 G3000HXL 1 ** [ G4000HXL 1 ]) by TOSOH 

CORP., Mw(s) are analysis conditions with a flow rate tetrahydrofiiran [ a part for /and the elution solvent 

tetrahydrofuran of 1 .0ml ], and a column temperature of 40 degrees C, and were measured with the gel 

permeation chromatography (GPC) which makes mono dispersion polystyrene a criterion. 

[0054] 

Example 2 

[Formula 12] 
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(5-1) (5-2) (5-3) 



49.41g (5-1) (45-mol%) of compounds, 13.88g (5-2) (15-mol%) of compounds, and 36.71g (5-3) (40-mol%) 
of compounds are dissolved in 2-butanone 200g, the monomer solution which supplied azobisiso valeric- 
acid methyl 3.61 g further is prepared, and the nitrogen purge of the 1000ml three necked flask which 
supplied lOOg 2-butanone is carried out for 30 minutes. It heated at 80 degrees C after the nitrogen purge, 
stirring a reaction vessel, and the above-mentioned monomer solution prepared in advance was dropped 
over 3 hours using the tap funnel Dropping initiation was made into polymerization start time, and the 
polymerization reaction was carried out for 6 hours. After polymerization termination, by carrying out water 
cooling, it cools at 30 degrees C or less, and a polymerization solution is thrown into a 2000g methanol, and 
carries out the depositing white powder a ** exception. After the 400g methanol washed twice the white 
powder carried out the ** exception on the slurry, it carried out the ** exception, and dried at 50 degrees C 
for 1 7 hours, and the polymer of white powder was obtained (76g, 76% of yield). The content of the repeat 
unit as which Mw is 1 1000 and is expressed with a compound (5-1), a compound (5-2), and a compound (5- 
3), and each repeat unit of this polymer was the copolymer of 45.5:15.4:39.1 (mol%). Let this polymer be an 
acrylic (meta) polymer (A-2). 
[0055] 
Example 3 
[Formula 13] 




(6-1) (6-2) (6-3) 
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49.58g (6-1) (45-mol%) of compounds, 13.83g (6-2) (15-mol%) of compounds, and 36.58g (6-3) (40-mol%) 
of compounds are dissolved in 2-butanone 200g, the monomer solution which supplied azobisiso valeric- 
acid methyl 3.59g further is prepared, and the nitrogen purge of the 1000ml three necked flask which 
supplied lOOg 2-butanone is carried out for 30 minutes. It heated at 80 degrees C after the nitrogen purge, 
stirring a reaction vessel, and the above-mentioned monomer solution prepared in advance was dropped 
over 3 hours using the tap funnel. Dropping initiation was made into polymerization start time, and the 
polymerization reaction was carried out for 6 hours. After polymerization termination, by carrying out water 
cooling, it cools at 30 degrees C or less, and a polymerization solution is thrown into a 2000g methanol, and 
carries out the depositing white powder a ** exception. After the 400g methanol washed twice the white 
powder carried out the ** exception on the slurry, it carried out the ** exception, and dried at 50 degrees C 
for 17 hours, and the polymer of white powder was obtained (77g, 77% of yield). The content of the repeat 
unit as which Mw is 10100 and is expressed with a compound (6-1), a compound (6-2), and a compound (6- 
3), and each repeat unit of this polymer was the copolymer of 49.6: 1 5. 1 :35.3 (mol%). Let this polymer be an 
acrylic (meta) polymer (A-3). 
[0056] 

The example 1 of a comparison 
[Formula 14] 




(7-1) (7-2) (7-3) 



Methacrylic-acid 2-methyl adamantane -2 - IRUESUTERU(7-3) 50.55g (50-mol%), 23.97g (25-mol%) of 
repeat units expressed with methacrylic-acid 3-hydroxy adamantane- 1-IRUESUTERU (7-2) 25.49g (25- 
mol%) and a compound (7-1) is dissolved in 2-butanone 200g. The monomer solution which furthermore 
supplied azobisiso valeric-acid methyl 3.97g is prepared, and the nitrogen purge of the three necked flask of 
1000mL(s) which supplied lOOg 2-butanone is carried out for 30 minutes. It heated at 80 degrees C after the 
nitrogen purge, stirring a reaction vessel, and the above-mentioned monomer solution prepared in advance 
was dropped over 3 hours using the tap funnel. Dropping initiation was made into polymerization start time, 
and the polymerization reaction was carried out for 5 hours. After polymerization termination, by carrying 
out water cooling, it cools at 30 degrees C or less, and a polymerization solution is thrown into a 2000g 
methanol, and carries out the depositing white powder a ** exception. After the 400g methanol washed 
twice the white powder carried out the ** exception on the slurry, it carried out the ** exception, and dried 
at 50 degrees C for 17 hours, and the resin of white powder was obtained (74g, 74% of yield). The content 
of the repeat unit as which Mw is 9800 arid is expressed with methacrylic-acid 2-methyl adamantane-2- 
IRUESUTERU, methacrylic-acid 3-hydroxy adamantane- 1-IRUESUTERU, and a compound (7-1), and 
each repeat unit of this resin was the copolymer of 45.2:25.6:29.2 (mol%). Let this polymer be an acrylic 
(meta) polymer (A-4). 
[0057] 

The solubility over a propylene-glycol-monomethyl-ether acetate solvent was evaluated about the ** (meta) 
acrylic polymer obtained in examples 1-3 and the example 1 of a comparison. The evaluation approach 
produced 5 of each polymer, and a 10 or 15-% of the weight propylene-glycol-monomethyl-ether acetate 
solution, and checked the solubility visually. The case where "fitness" and precipitate were visually seen in 
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the case of being transparent was made into the "defect." A result is shown in Table 1. 
[Table 1] 
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[0058] 

An example 4 - an example 6, the example 2 of a comparison 

It blended at a rate which shows each polymer obtained in the example 1 - the example 3, and the example 1 
of a comparison, the acid generator shown below, and other components in Table 2, and each radiation- 
sensitive resin constituent solution was obtained. Various evaluations were performed about the obtained 
radiation-sensitive resin constituent solution. An evaluation result is shown in Table 3. Here, the section is 
weight criteria unless it mentions specially. 
Acid generator (B) 

(B-l): Triphenylsulfonium nona fluoro-n-butane sulfonate 
Acid diffusion control agent (C) 
(C-l): Triethanolamine 
Solvent (D) 

(D-l): Propylene-glycol-monomethyl-ether acetate 
(D-2): Cyclohexanone 

The evaluation approach . > 

(1) Sensibility : K 

When exposing in the ArF light source, the silicone wafer (ARC29) in which ARC29 (Brewer Science) 
(shrine make) film of 780A of thickness was formed on the wafer front face is used. The NIKON ArF 
excimer laser aligner (numerical aperture 0.55) was used for the resist coat of 0.34 micrometers of thickness 
which formed by performing PB on the conditions which apply a class product solution with a spin coat on a 
substrate, and show it in Table 3 on a hot plate, and it exposed through the mask pattern. Then, after 
performing PEB on the conditions shown in Table 3, with 2.38% of the weight of the tetramethylammonium 
hydroxide water solution, at 25 degrees C, negatives were developed for 60 seconds, and it rinsed, it dried, 
and the resist pattern of a positive type was formed. At this time, light exposure which forms Rhine - and - 
tooth-space pattern (1L1S) with a line breadth of 0.16 micrometers in the line breadth of 1 to 1 was made 
into the optimal light exposure, and this optimal light exposure was made into sensibility. 

(2) Resolution : 

The dimension of minimum Rhine - and - tooth-space pattern which are resolved with the optimal light 
exposure was made into resolution. 

(3) Rate of a radioparency : 

The constituent solution was applied with the spin coat on quartz glass, and about the resist coat of 0.34 
micrometers of thickness which formed by performing between [ PB ] the conditions shown in Table 3 on 
the hot plate held on the temperature conditions shown in Table 3, from the absorbance in the wavelength of 
193nm, the rate of a radioparency was computed and it considered as the scale of the transparency in an far- 
ultraviolet-rays field. 

(4) Roughness of a pattern side attachment wall : 

In observation of 160nmlL/lS pattern resolved with the optimal light exposure, when having observed from 
the pattern upper part by Hitachi length measurement SEM;S9220, and line breadth was observed on the 
point of arbitration and the measurement dispersion was expressed by three sigmas, the defect and the case 
of less than lOnm were expressed for the case where the value is lOnm or more as it is good. 
[0059] 
[Table 2] 
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[0060] 
[Table 3] 
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[0061] 

[Effect of the Invention] 

The radiation-sensitive resin constituent of this invention as a chemistry magnification mold resist which 
induces an activity radiation and the far ultraviolet rays especially represented by the ArF excimer laser 
(wavelength of 193nm) The transparency over a radiation is high. Moreover, sensibility, resolution, dry 
etching resistance, In the first place, the solubility to a resist solvent is very high not only having the 
fundamental engine performance as a resist also with a good pattern configuration but in the first place, and 
it is possible to reduce the roughness of the pattern side attachment wall after development to the second. It 
can be used very suitable for manufacture of the semiconductor device expected that detailed-ization will 
progress further from now on. 



[Translation done.] 
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^f;V-7-^f;l/7^w^>-i->f;i/xxf;L', (p<^) 7^ y;H3-t Kp* 

- 5 - t: FD + i/^;l/-7-^;l/7^7>^ - 1 - ^/HXr/K ( ^ ^ ) 7^ 
'J;l/83-^7y-5-t: Fn*^^f;l/-7-^f;l/7^v>^y- 1 - ^ ;b x x ^ ;b 
, ( ^ * ) 7>'J;H3-l:Ka^^^;b-5-*;Wf*^;l/-7-^f;l/7^Ty$ 
> - l - Y;1/xxt-;K (^^) 7^'J;l/83-tFn + i/^^;i/-5-^h*'>*;l/# 
x;b-7-^^-;U7^vy^> - 1 - ^;l/XXx;b. (^) 7^J ;I/83 - '>7/ - 5 
-^;l/7^7y^-i-^;i/ixf;K ( * * ) 7 ^ U ;Hfc 3 , 5 7 / - 7 - 
^/1/7^v>^-i-^;HXt;1/, ( * 7^'J;l/83-^7y-5-ij;l/jK* 
^^-7-^/l/7^>y^y-l-^;l/XXf;K (^) 7J'J*|3-^7y-5 50 
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-n + ^ij;l/*-;l/-7-^;l/7?7>ry-i-^;l/i7T/b, ( ^ 9 ) 7 * U /I/ 
|3-iJ/Wf *'>;l/-5-^f ;l/7?v>^> - 1 - ;b x X x ;b . ( y * ) 7^ 'J;b8 
3 . 5-^ij;l/lt^;l/-7-/fil/7?v>^-i-^;l/xxf;K ( ^ ^ ) 7 ^ U 
;l/»3-*il/| + '>;l/-5-^ -;l/-7-^f ;l/7?T>^> - 1 - ;b x 

X x ;K >) 7* U;l/i3-^ h*5/*;l/*z;l/-5-^f;l/7^v>>> - l 
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, ( * * ) 7^'J;l/S3-t: Fo^^^f - 5, 7 - ^>^f ;b7^vy^y - l - ^f;b 10 
x x -r ;U . ( * £ ) 7J'J;l/83-^7y-5, 7 - i/^f^^^vy^y- l -^;H 
X x ;l/ > 7^U;PB3-*;l/**S/;l/-5, 7 -y^f ;l/7^v>jry- i ->f 

;l/ x x «r ;!/ . ( * * ) 7^U;l/»3-^ h *->*;l/*-;l/ - 5 , 7 - ^ ^ ;!/ 7 ^ v > ^ 

> - l - ><;l/xxx;l/. ^ €> n & o 
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S (2-1) T'SSn8*i*©*7NfKi!ffSL^*i#i:LTtt, 7 * U 

3 — fc: Fn^^7^'vy^y - i - x x -r ;l/ . ( * * ) 7^ 'J/l/83, Fa 
^^>7^vy^>-i-^;l/xx-r;l/. ( 30 7^'J;1/|3 - ->7/7^v>ry - 1 
-^/Hxf;K (^) 7^'J;l/|[3-A;Wf^^;l/7^vy?y-i - >f;nxr;b 
, (^) 7^y;H3-l:Fn + y-5-^;l/7?Ty^y-i - ^;Hxf;b, ( 20 
p<^) 7 * U A/ ft 3 . Fn + ^-7-^f ;l/7^vy^> - l - -<;nxf;k 

7^iJ;«3-t Fo^->-5, 7 - ^^f;I/7^'7y^y - l - ^;HXr;l/ 

> ( * * ) 7^J;l/83-^;l/,ft>';l/-5s 7 - i^^f ;l/7^vy^ y - l - ^ ;b x x 

t- ;i/ * # * 6 n & o 

[0018] 

a ( 3 ) ^ T , R 2 ^^^»4~2 00)lffiO8§^SJ^{b7|<^afeL<^^(D^«^ 

*>2oor 2 # te s «s ^ l t , z n^fttfmt* ^ % mmiw.? 1 1 & icmm^i 4 ~ 2 

0<02ffliOflgaaSKfk**S*>b<«*oilWfti:LTtt. flj * fcf if * n [2. 2. l 

F V 5 n [5. 2. l. 0 2 ' 6 ] 7* * V . fh5S/>n [6. 2. 1 . 30 
1 3 ' 6 . 0 2 • 7 ] FfAy, is 5 5 > . ^>^n^>^>, '>^n^^^^^<D^ 

* =f- A, S , xf;H, n-yutf;l/S, i - /ntfyl/S, n - 7 ^ /I/ a , 2-^;^d 
tr ;l/ S . l-^;^Dif;H, t - 7f /bSi^ggS 1 - 4 OEI«, # (ft tt S fe 14 
l«O7;b*;H(0 l ittJ:*«^tt l itt±^I»UfeSf **^6h5o 

[0019] 

$ , r 2 © i ffi s rc it 2 m <o m m a k ft * * a <o r * f* t l t *4 , w * « , t f u * > 

;!/ a ; * # * i/ ;l/ S ; * * y S ( gp -s . = 01) ; tFn + s/^;H, l - t Fnt 
*/ x ^ ;l/ S . 2-tFD + -yif;H, l - F n * ^ o \L ;b a , 2-MYu^ri/zfu 
£ A/ S * 3-t Fo + ^yDif^I, 2-tFn + 'y7f;H, 3-tFP + v/7f;H 40 
. 4-t Fn + i/yf ;Hf - 4 0t Fn + ->7;^;H ; ^ F + v'l, x h 

+ ^a. n-yu#^^|, i-yn^^yi, n - :/ F * ^ S . 2 - * ?-jl*7u 
a, i-^/l/yn# + ^I, t - 7h*^>iSoK*»i -4(D7;l/3*'>;l/i ; '>7 
/I;^7y^;H, 2--y7/^f;H, 3 - S/7y ^nlf;H, 4-^7;7f;l/ 
If ©KiS2~5(D^7/7;^;Hf ©1^85: i ltt±*StMi l fltt±St«i 

# ^ tf 6 n « o 

c n B o S tft a <D -5 . b Fo + V;H, A;b#*^;H, n Fu*^^?;bS> ^77 
a , y7/^;l/!itf!f J Lt\ 

S fe , R 2 O m m WL 1 - 4 CO B 0| « t l < tt ^ ft « o 7 ;l/ * ^ a <^ L T tt . « * tf , ^ ^~ 

)\, a . x^;l/S N n - y n t! ;l/ ffi , i - ^o^;H, n-7f 2-^^;b7 p ntf;l/ 50 



JP 2004-210917 A 2004. 7. 29 



[ 0 0 2 0 ] 

it (3) ffCD-C ( R 2 ) 3 *f«t5SffiIiatLTJf $ L^feOSM^tSi:, 

1- ^^-^-i-^^n^v^yl/S, 1 — x ^ ;b - l - ^>^n^>f ;H> 1 — * ;l/ - 
1 - i/ >? a * i/ A, S , l - if;l/-l-^>D^t->;l/i, 2 — * =f- )]/T 1/ & 1/ — 

2- -T;l/S. 2-^^;U-3-HFa^>'7 T ^T>^>-2--r;l/S. 2-xf;l/f;b7 
^v>^>-2-Y;l/B. 2 - x * ;l/ - 3 - t: F o * is T # v > * > - 2 - -Y ;I> a . 2 - 

V - 2 - ^ 2-<fv7u\*?]/7#^>2z/-2-s(>\,m. 2--rV7 p alf;l/-3- 10 

tFnt'>7?vy?y-2->f;H, 2-^/^^>^n [2. 2. l] ^^h-2- 
As » . 2-x^/l/ifS/^n [2. 2. l] ^yF-2»Y;H, 8-^;bh'Ji/>n 
[5. 2. 1. 0 2 • 6 ] 7=^-8-^ ;l/ 8-ifil/MJ'>^D [5. 2. 1. 0 2 

• 6 ]^*-8-^;bS, 4-^5 L /b-^F^>-^n [6. 2. l . l 3 - 6 . o 2 ' 7 
] Ff*-4-^;H, 4-x?-;l/--rh5S/*n [6. 2. 1 . l 3 • 6 . o 2 • 7 ] 
Ff*-4-Y;I/l, 1- (tr^^n [2. 2. 1] -\7°h-2-^;l/) - 1 - ^f/H 
^ ;!/ a . l - (FU^Jd [5. 2. l. 0 2 * 6 ] -r#-8— -Ob) - 1 - ^ ^ ;l/ x ^ 
7bS, 1- (f F7^>P [6, 2. 1. 1 3 * 6 . 0 2 ' 7 ] 7** — 4— -OI/) - 1 - 

f - ;l/ x ^ ;l/ a > l-(7^V>*>-l->fjl/)-l - a:* 1 - ( 3 - M 

Fn*^7^>y^> - l - - i - jHf-iH, i , i - is ? n *s * i/ )V x 20 

^ ^ a . l , 1 - V ( tr £ n [ 2 . 2 . l] ^7h-2-^;l/) if/H, l , i - V 

(h'J^^a [5. 2. 1. 0 2 ' 6 ]-7 r *-8-^;l/)x^;l/a.-l > 1 - *J ( x F 5 
S/ * O [ 6 . 2 . 1 . 1 3 ' 6 . 0 2 ' 7 ] K 7 s * - 4 - )]/ ) x ^ ;l/ a . 1 , 1 - V ( 
7 £~ > £ > - l x ^ ;b S H ifi m tf 5 n £ 0 

[ 0 0 2 1 ] 

( * * ) 7 ^ y ;l/ 8 1 - ^ f - ;1/ - l -->^n^>^;I/xx^;I/. ( £ ) 7 ^ U ;U ft 1 - 
x^-;l/- l -s/^p^v^;i/xx-r;U, ( ^ £ ) T^U;l/^i-^^;l/-i-->^n^\^ 

;l/ x x -r ;!/ . (^^) 7^'J;V8l -xf;b - i ->/^u^^^;bxXriW ( ^ ^ ) 30 
7^J;H2-^;l/7?vy^-2-^;HXf;K ( * 2 ) 7>'J;l/8 2- ^;l/ 

3 - fc: Fn^v'Z^v>^y-2--f;l/xx-r;l/. ( ^ £ ) r*y;i/ffi2-x^;i/7^v 
V^>-2-^;Uxx-r;l/, ( * * ) 7 T ^U;b^2-x^-;l/3-H Fn^^7^v>^> 
-2-^HXr;K ( p< £ ) T^U;l/gE2-n-yntf;l/-7 p ^w^>~2->r;l/x 
Xr;k ( * * ) 7^'J;H2-n-ya lf;l/3-H Fn^^7?7y^>- 2-^f;l/x 
Xf;k ( * & ) 7^ , J;l/8 2- ^vyDe;l/7^vy^>-2-^;l/xxf;k 

) 7 ^ U 2 - ^ y y p 3 - t K a + > ^ ^ - 2 - >f ;l/xx f;k ( £ 

) 7^J/l/g2-^;b7^7>ry-2-^;l/ixf;K ( * £ ) 7*U;l/iE2-;*^ 
;l/ e i/ $ u [2. 2. 1] ^yh-2-^;UXr;K ( * £ ) 7 ^ U ;1/ IK 2 - x * if 

^ P [2. 2. 1] ^\7 p F-2-^;1/XXt l ;U. ( * * ) 7^'JiH8-^;l/F'J>/ 40 

* n [ 5 . 2. 1. 0 2 ' 6 ] fij-8-^;l/iXr;k (^^)7^U;l/8E8-x^;U 
h U S/ * n [5. 2. l. o 2 * 6 ] ^^-8-^;l/xx^;l/. ( ;* £ ) 7 ^ U ;b ft 4 - 
*^/l/-rF^>*n [6. 2. 1. l 3 - 6 . o 2 • 7 ] F # - 4 - ;U x x ^ ;K ( 

T^U;b^4-x^-;U^h^i/<>a [6. 2. 1. 1 3 • 6 . 0 2 ' 7 ] Ffij- 

4 - -Y;l/XXr;k ( ^ ^ ) 7 ^ U ;U ft 1 - (If ^ n [2. 2. 1] ^7 P h-2-^;l/ 
) -l-*^;l/xx^r;K ( * * ) 7>'J;Hi- (h'js/^o [5. 2. l . o 2 • 6 
] f -l-^;HXf;W ( ;* * ) 7 ^ U ;b ft l - ( -r F 5 i/ 9 p [6 

. 2. l. l 3 - 6 . o 2 - 7 ] FfA-4-^;W - i- ^^;Ux^^xx-r;U, 

^) 7^'J/Hl- (7^7y^-l-^;b) -i-^^if/n^^;^ 

T ^ U ;l/ B8 1 - (3-HFn^->Z^V>^>-i-^;l/) - 1 - ^;Hf ;HXf;l/ 50 
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, ( * £ ) 7 >? V >l> m 1 . 1 - ^ p 's ;!/ x =f- ;l/ x x t- A> . ( p< £ ) 7 £ U ;1/ 8? 1 
, 1 - S> ( £ ^ * P [ 2 . 2. 1] a/F-2--{;I/) if;l/iXr;K ( * * ) 7 ^ 'J 
(h'J->^a [5. 2. l. 0 2 • 6 ]x*-8-'i';l/)x^;l/XXx-'U 
„ ( * ) 7 7 U & 1 , l-f (fF5'/*P [ 6 . 2 . 1 . 1 3 • 6 . 0 2 • 7 ] F 
f*-4-^;l/) If;HXf*, (^) 7)'J;H[l, l-i/(T^*V>^r>'-l- 

*< ft, ) x ;i/ x x r- ;b ft m if <b n 3 o 

[ 0 0 2 2 ] 

±12 IB^JiE-rSiS (3) T?S?n5»0IL#ffi*4A4*I*O>l'1f, «f IC 

( ;>< 2) T^U^^l-x^^-i-i/^a^v^^Uxx-r^^ (^2) 7" ^ U ;U & 1 - 10 
^ =f- ft> - 1 - >7 P 'N ^ i/ ft/ X X -r ft/ , (^^) 7^'J;l/ll-xf;P-l-v'^OAit- 
;l/ x x -r /I/ , ( * 7i"J;H2-^f A7^7y^-2--i';Hxf;i', (^^ 
) T^U;l/^2-x^;l/7'^*w^>'-2-^;I/xx^;l/, ( * £ ) T^U;b^2-n- 
yoe;V7^vy^y-2-^;HXf;K ( 2 ) 7i"J;l/S2 - ^V 7"o lf;l/7?*v 
>ry-2--f;nxT/W ( * 2 ) 7 ? 'J ;u ^ l - ( 7 # t > * > - l - ;l/ ) - l - 

[ 0 0 2 3 ] 

*5§h^o ( ^ ^ ) 7" * v a* m & f* a , ±fBP^jgb#fi (i) , mo ml mm (2) *> 

J: tf* 0 ig (3) W^fcS 6 KfBi©» D 3S L*te*-&tr c So flk © Si 0 ii 

l#fit^#x§f Ifti: LT(i> 09 * 8? , ( * 9 ) 7>'J*73F, N , N - *J * *f- ft/ ( 20 
* # ) 7 * U ;l/ 7 5 F , >uhy75H, 7l/>fy75H, 7-7)1/7; F , ^3-/75 

( p< 2 ) 7 * D U — F , x ^ > if V n - ;l/ V 7i"JU-h, 7nlfl/>^l) J 

( * 7 ^ 'J 1/ - F > 2 , 5 - V * 9- ft/ - 2 . 5 - 'N * ^ ;l/ ^ ( * # ) 

7 * U U - F , 1, 2 - 7 v > * > * — )1/-^ (^?) 7^'JU-F, 1, 3-7 
y * > 5> * — ;l/ ^ ( ^ 9 ) 7 * D U — F , 1 , 4 - 7 ^ T V * > ^- - ft, i/ ( ^ £ ) T ^ 
'JU-F> FU->*nfAz;l/i?^fD-*i; ( * * ) 7 * U U - F m © £ S I1 14 ft 

[ 0 0 2 4 ] 

#£|fE© 7^'J;^l^ft(i, ±IB£I 9 jg L <£fe (1) , (2) fc 30 

<fc 9 3S b (3) filStSCttfSSU, ^ © SB I"J £■ «; , I£ 9 ii L (1 
) 2 0 ~ 7 0 €r /I/ % , !lfSL<ii30~60t;l/% ;iDIL#fi (2) 5 ~ 4 0 * 
;!/ % , » $ L < tt 5 ~ 2 5 * ^ % ; m K> M L * ffi ( 3 ) *^ 2 0 ~ 5 0 * ;b % % » $ L < it 
3 0 — 4 5 ^ ;U % T' ^ 5 o 

sminiT-s*?. lOSLfffi (i) ©^W^^7 0 ; e^%^c:^si:»{Sfi©^{t:*5<i;i>* 
L^> ? XhrgSii'\©?§ft?tt*M£T : -rs«[p]tc$)S 0 Si!?3lL#ffi (2) O # m m 5t;U 
Ui? X h i: LT © » « ft £ fb T SMlRlTfe 0 . ^OiiL^fiE (2) 

( 3 ) © ^ ^ * # , 2 o * ;i/ % * n t- a , m m tt ^ % it f s « irj t- s o > « »? ii t * m. a 40 

3) © ^ W * 5 0*;b%*c*SfcJg«14#ffiTT5fg|qjK:a5So 
[ 0 0 2 5 ] 

K P /< - * + -> F m . is 7 ^ — 3r is Kg, i/^iz/l/^-t + f KI, 7 V ft ^- W 

© 7 s> *> )\> m -a- m & m * m. m l , &w ic u r a 11 up m m © # t , @ s 4 % $1 4> 7? s 
±faa^-fc(Sffl$ns?g?[iji:LTf±, 01 ^. tf , -> ^ p -\ ^ -9- , ^ p ^ * v , ->^p 

f*iJ>, 7A^;l-tyfO->^n7;l/*>i;i®xf;l/ N ^ n —ff- ft/ 
, i - 7f ;k /nlf^vl^/K 7d If U>^* ij y ^ f ;l/x-f;V7-fe 

•r-h^©g&fc]#-;l/#>'&xX7 : -;l/g} ; y-^^p^^ h>^©7;b^;i/^^ h>g ; 2 50 
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-7 $ y y . 2 -'nt 0 # j y , v ??->vtr h ym<DT >i*>i*r h ; ~> t 

C n £ © jg SlJ > ¥»-PSfcfi2fflfel±%S^'LT«fflT?*S. 

$ fc , ± IE ■ fc *> It 3 £ J& S ft « , il S , 4 0~1 2 Ot, $?3:L<tt50~l 00 °C 

E j£ IBUi , MM. 1 - 4 8 B$ H , »SL<lil~2 4^HT3&5 0 
[ 0 0 2 6 ] 

£ £ if £ , ^Slif*^^ ij =Tv-fig«-#«5tttJWTx 0!l A tf H P L CT-O. 1 tt M % t§ 

■paBsc ttf!fSL<, ^ n »c «fc , i/->*x h t itcis, a? m m . :/ n -fe X £ £ 14 , 10 

(^^) 7 , ^U7l/3S«^flco»«}Si:LTtt, ffli A If &, T CD 7? & # ^ tf £> ft 5 . O 
^M^SrBfcSfSTJ&i: LTIi, ^ * * ffi 7 ;l< * — * fl! v» T 8t fll JS fflc * © & JB * « i» 

WTfc|^£f-573ffii: LTIi, TkSt-^iS^^fgSiJ^rffi^-a-fe-yr^c t (c «fc 9 9« S « 

75 i* £ ffl # -it 3 c i: 7?* 3, ± KB et»£ ffl v» 6 ft S It i: L T fi , 
[ 0 0 2 7 ] 

(^^) 7^ U;l/Si^*oy;l/^-5i-->3 y^n7by57^ (GPC) lc £ 5 # 
UXf vySIIlfl^^fl (KT, TMwj i: Bg "T 3 ) ti , Jl * , l, 0 0 0 — 3 
00, 000, »J L(tt2, 000 — 200, 000, ? ?. C » f l< ij 3 , 0 0 0 — 
1 00, 0 0 0 t 5 & 5 » C <0 m -a- > ( ^ ^ ) 7^ 'J;^I^ft©MwA^ 1 , 0 0 0 *«T' 
It, bi^X b t Lt(0»iitt^fiT'r5ISl^^$!3, — 7? 3 0 0 , OOO^CAi.^, U 30 
->* X h t LTOS»tttfITt5«l«lS'$5. 

£ fc , (^^) 7^ l J;HI^(|:OMwty;l'^-;i-->3>i'P-7hy77^ (GP 
C) KJ:*jH'JX^U>»JS»¥J^» ; fS («T, TMnj i: fflg f & ) £ <D it ( M w / 
Mn) f± , il 3? , 1—5, »iL<ttl~3fJS„ 
[ 0 0 2 8 ] 

* « SB V T , ( * * ) 7- * 'J S £ * it , * M T? S 7c « 2 ffl JW ± * 21 L T ffi ffl T* 

f£ 5 o 

* » C <D ( ^ * ) 7* ^ U >\s% & {* « 7 )V ts U ^ ?§ 14 3: 7c ti 7 l\> * U St ® 14 T* 35 S , 
»OfffflKJ:9 7;l/*'JSiSttta:«. * <D 7c J6 , JK%ftrt&ettfl§iBJ£tigfc:fl§b>£ft3BK 
ilttlttiltbTiiflT^S, 40 

[ 0 0 2 9 ] 

±12 7^ U /l/3S«^»*»»ltttS$*«ligi: LTfflv^, ftftrffiKOBBtttc £ K> H 

3 „ 

M , i? x ;l/ y m * 'J 7 V * * ^ x >v # ^ « ^ © x ;i/ * > it G m * * if « c i: ^ T- * § „ 
Kfg^ffli: ITiJJL^feOt LTtt, h 'J 7i-^7;l/*-!>i h U7;l/^D^^VX 
;U * ^- - h , MJ7i-Jl/Xil'*;')iyt7;l/tP-n-7^>X;l/*^-l- 1 FU7 
x =. Jl X ;l/ ^. 7 A — 7 /I * a - n - * 5 $ y X )V ft. * — b . HJ7i-*7A*r>> 
A2-Vf->^P [2. 2. 1] 7 h - 2 - Y ;b - 1 , 1, 2, 2-7 L h^7;l/^OX^ 50 
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h V 7 x — ;l/ 7, ;l/ * — ? A 2 - (3—r-b^i/Zn [ 4 . 4 . 0 . l 2 

• 5 . 1 7 ' 1 0 ] Kfij^/W - 1 , l - y 7 ;l/ * u x £ > x ;b * * - h . h U 7 x - 
/M^^-^AN, n 1 - if x ( y 7 ;l/ * a - n - 7 9 v x ;l/ * - ) >f;f-h, h 

» 

[ 0 0 3 0 ] 

4 -S/^u^\4 : >';l/7x-;b> ; 7i-;UiV^-^A h U 7 ;b ^- a ^ ^ > x ;!/ * * — h , 

4 - * U *\ * > J\s 7 x x j]/ V 7 x - )\y X JV * — ^ A 7 ^ 7 ;l/ * n - n - 7 * > X ;b * * 

- h > 4 — ^ ^ n ^ 4^ ;b 7 x x ;b S/ 7 x x /l/ x ;b * x ^ A /-\ — "7 ;l/ ^~ n — n — ^- ^ ^ > 

X ;U * * — h . 4 - ^ n ^ ^ ^> ;b 7 x - ^ 7 x - ;^ x ;1/ 4^ - ^ A 2 - if ^ a [ 2 . 10 

2. 1] ^ y h - 2 - ^ ;l/ - 1 , 1, 2, 2 - ^ F ^ 7 ;U u x £ :/ x /I/ * * — h . 4 - 
^ P ^\ ^ il/ 7 i ^ /b 7 x - il/ X /I/ >t> - A 2 - (3-xh^i/^U [4. 4. 0. 

1 2 • 5 . 1 7 ' 1 0 ] K 7 s ii x A/ ) - l , 1 - 7 ;l/ ^ n x £ > x ;!/ * * — F , 4 - i/ 

5 D 'S i/ )V 7 x x ;!/ 7 x x ;l/ X ;l/ * x ^ A N , N - If X (y^7/l/;*n-n-7*£ 
y X ;l/ * x ;l/ ) ^ 7 s — h , 4 -S/^PA^i/;l/7x-;b^7x-;l/Xyl/^~')Aij>7 
7 — X ;b # * — Ml <D 4 - S/^D^+i/il/7x^;l/^7x-ibX;b^-')Afi{k^ft ; 

[ 0 0 3 1 ] 

4 - t - 7 ^ )]/ 7 x x ;V i? 7 x x )]/ X ;l/ * x ^ A h U 7 ^ * P * £ > X ;l/ * * — h , 4 - 
t - 7 ^ ;!/ 7 x x ;i/ y 7 x x ;l/ x ;l/ * x ^ A y ^ 7 ;l/ * n - n - 7* 5 V X A/ * * - h . 4 

- t - :/ ^ ;l/ 7 x x ;l/ ^ ^ x x ;b x ;l/ * x ^ A ^ — 7 )V He n - n - * t? $ > x ;l/ * * — h 20 
. 4 - t-7f;b7x-;l/y f 7x^;l/X;l/*-')A2-i;^>P [2. 2. 1] A^h- 

2 — < 7V — 1 , l, 2, 2-^b^7;l/:*nx^>x;b*^-h, 4-t-7*^;L/7xx 
;l/ 7 x x ;l/ X )]/ * x ^ 2 _ [ 4 . 4 . 0 . 1 2 • 5 . 1 7 * 1 0 
] FfiJ-;i/) - l , l - s> 7 ;l/ ^ p x £ z/ x ;1/ * * — h . 4 - t - 7f-/l/7x«;l/^7 
x x ;l/ X ;l/ * x ^ A N , N * - If X ( / ^ 7 ;U :* n - n - :/ £ > X ;U * x ;b ) ^ 7^ — h 
. 4 - t - 7f;l/7x-;l/^7x-;l/X;l/^->)AAy7 7- x ;l/ * * — Ff ©4 - t - 
7 ^ /I/ 7 x x ;l/ V 7 x x ;b X ;!/ * x ^ A ft ^ M ; 

[ 0 0 3 2 ] 

h V (4-t~y^;l/^xx;b) x ;b * x ^ a h U 7 ;I/ ^ n ^ ^ > x )\/ is ^ — h . h V ( 
4-t-^^;b*7xx;i/) x;Wt^')A7t7;l/*n-n-7^>x;l/$^-f, h V ( 30 
4-t-y^-;b"7xx;i/) x;l/^- , )A/^7i^n- n-t ^yx;l/^^-h, h U 
(4 - t - ;V7x-;l/) X ;!/ * x i> a 2 - tf 5/ ^ u [2. 2. 1] ^7 p h-2->{;l/ 

- 1 . 1, 2, 2-7 L h^7;l/^nx^>X;l/^^-h. h'J (4-t-^^-;b^xx;l/ 
) 7;l/*-9i2 - (3-f h5^*o [4. 4. 0. I 2 ' 5 . I 7 ' 10 ] FfiJ- 
;l/ ) - 1 , 1 - ^ 7 ;b ^ u x ^ > X ;l/ * * — h , b V ( 4 - t - y ^ ;b "7 x x ;b ) X ;l/ * 
x^AN, N f - ex ( y i- 7 )V * u - n - 7 9 V X ;!/ * x ;l/ ) = — h . hU (4- 
t-^^;l/7xx;l/) x;l/^-^A*y7 7- x;^^-M©hU ( 4 - t - ^ ^ ;l/ 7 
x x ) x /I/ * x i> A « ft « ; 

[ 0 0 3 3 ] 

^ 7 x x ;l/ H - K x ^7 A h U 7 * n ^ ^ V X ;!/ * * - h , ^7xx;bH — F^H/t 40 
7 ;l/ ^ n - n - y ^ 1/ X ;l/ * * — h , i/7xx;l/3 — F-»)A^- 7;l/^n-n-^^^ 
VX;l/**-F, ^7xx;l/3 — Fx^A2-lf^^P [ 2 . 2 . 1 ] 7° h - 2 - >f ;I/ 

- 1 , 1, 2, 2-T-h^7;l/^DX*>X;l/*^-h. ^7xx;l/3-Kx^A2 - ( 

3 - 7- b 9 > * o [ 4 . 4 . 0 . 1 2 • 5 . 1 7 • 1 0 ] Ff^^/l/) - I, 1 - V 7 

* U x 9 1/ X ;l/ * * — h , 7 x x ;b 3 — F-HN, N ' - If X (y^7;l/^o-n- 
7^yx;l/^-;l/) ^ 7* — h . ^ 7 x x ;U 3 - F x ? A ^ > 7 7 — X ;b * * — h m <D i? 
7 x x ;l/ 3 - K x A « ft * Ml ; 

[ 0 0 3 4 ] 

If X ( 4 - t - 7 * J\s 7 x x )\y ) 3-F-7AMJ7i^o^>X;l/t>^-F, If X ( 
4-t-7*?-;l/7xx;l/) 3-F-H/t7;l/to-n-yjr>X;l/*^-F, fcf X ( 50 
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4-t-^f-;l/^x-;b) 3-F-n^-7;l/ta-n-t^>X;l/$^-K t£ x 
(4-t-7^;l/7x — 3 — F - ^ A 2 - e ^ P [2. 2. l] ^\7 P h-2--T;b 

- l , l, 2, 2-fh77il/tni^x;b^^-F> if X (4-t-^^;l/^x — ;b 
) 3-F^!)A2 - (3-rh55/*D [4. 4. 0. 1 2 ' 5 . I 7 ' ,0 ] Fr A- 
;l/ ) - l , l - i;7;b*ox^vx;l/^^-h, tf x (4-t-:/*-;l/:7x — 3 — F 
^HN, N ' - ex ( J i- 7 ft/ * o - n - 7 $ y X ft/ * n ;l/ ) ^ — F . tfx ( 4 - 
t - 7f;l/7iz;l/) 3-F-^A*>7T-X;b**-h^<Dt£X ( 4 - t - 7 ^ ft/ 37 
x n ;l/ ) 3 - F - •> A 16 fb «J ; 

[ 0 0 3 5 ] 

l - (4-n-^h^->^7^U>-l-Y;b) xh^fcFP^^^x-^AFU^;!/;* 10 
D^yX;Wt>^-h, 1- (4-n-7h*S/t7?U>-l-^;l/) r h 7 t F D f 
^■^x — ^Ay^^;l/^-n-n-7^>X;l/^^ — 1- ( 4 - n — Z?h*isi'7&l' 
y - l - -< ;l/ ) t" F ^ Fuf *7i- I )A;^7;l/tn-n-*^?>'X;l/^^-h> 
1- (4-n-7F*^t7Jl/>-l-Y;l/) r h7t: Fnf *7x^')i,2-lfS/^ 
n [2. 2. l] ^7°h-2-^^ - l , l, 2, 2-rF77;l/tnx^>x;I/$^^ 
F , 1- (4-n-7Ft^t7?l/y-l-^;l/) fF7tFnft7i^')A2- ( 
[4. 4. 0. 1 2 ' 5 . I 7, 10 ] Ff*x/|/) -1 , l - *J 7 ;V 

* p x $ y x ;l/ * * — h , l- (4-n-7Ft^t7^l/>-l-'{;l/) fF7tFn 
^^7x-«>AN, N -ex (;t7il/*n-n-7^7;l/*-;l/) ^ -r — F , 1 

- (4-n-^h^->^7^U>-l--f;l/) ^F^tFn^^-^x^^AAv^r — X 20 
;l/^^-Fi^)l- (A — n— 7Y*i/1-7&\sy— \— ^F^tKn^-sj-^x — 

^ Aigfb^ti ; 

[ 0 0 3 6 ] 

l - (3, 5 - ^ ^ ;b - 4 - b F o 4^ 7 x - ;b ) -rF^tiFn^^-^x — 9LFU7 
;l/tn^>X;l/*^^ F, l - ( 3 , 5 - *J * =9- ft/ — 4 - \l F p ^ 7 x ~ ) <r F 5 
tFn^^-7x-^Ay±^;l/^-n-n-^^vx;I/^^-F. l - ( 3 , 
-4-HFn^i/^x^;l/) f F7t Fnft7i-')i.M-7;btn-n-t^>x 
;b * * - F , 1 - ( 3 , 5 - ^ ^ ;!/ - 4 - t. F n 3- 7 x - ;l/ ) xF^^Fp^^^x 
-H2-^>^d [2. 2. 1] a^F-2->{;1/-1 1 1, 2. 2--^h^V;b^o 
x £ > x ;1/ * * — F , 1 - ( 3 , 5 - V * 3- ft/ - 4 - t: F a 4^ is 7 x r. ;b ) -r F 5 F n 30 
^•^7x-^A2 - [4. 4. 0. 1 2 • 5 . 1 7 * 10 ] FfiJ- 

;l/ ) - 1 , 1 - Z? 7 ft/ ;t p x. £ > X ft/ * * — F , 1 - (3, 5 - i/ * =f- ;V - 4 - \l F p 4 1 
->7x-;l/) T-h-^n Fa^^-^x-^AN, N' - ex (y^V;l/^P-n-^^>X 
;l/ * - ft/ ) ^ ^ t* — h , i - ( 3 , 5-v?^f ;l/-4-H Fo*'>7x-;l/) f F 7 H F 

of t7i->)AA>7r-X;l/*^-H(D l - (3, 5»^7f;l/-4-t FD + i/ 
7x-;b) rF7t Fnf t7i-*AHt^» ; 
[ 0 0 3 7 ] 

N - (F'J7;bto^>x;Wt-;l/t + ^) X ^ > ^ F , N- (/^"7;l/^p-n 

- 7 Z y x ;l/ * — ft/ * * i/ ) x * > z/ 4 5 k > n - ( — ^ ;U * p - n - * % * y x ft/ * 

- ;l/ * * $/ ) X^^V^^F. N - ( 2 - e i/ 5 P [2. 2. 1] -s7 P F-2--T;l/-l 40 
, 1, 2, 2 - f F7 7;b^DX^ >X;l/^^;l/t + i/) x ^ y ^ 5 K . N — (2 - ( 
3-f-h^^^p [4. 4. o. l 2 ' 5 . l 7 ' 10 ] Kfi-;l/) - l, 
tai^yx;l/$-il/t^->) x ^ > >f ^ F . N - ( % y 7 r — X )]/ * - ;l/ * ^ s/ ) x 

* s/ y ^ f?ox?s/>^5 f s f t ^ « ; 

[ 0 0 3 8 ] 

N — (F'J7/^n^yx;b^^;b* + >') e->^p [2. 2. 1] ^yh-s-xv 

- 2 , 3 - *J Jl J\y # * ~> ^ F . N - ( J *f 7 )\s * P - n - 7 9 y X J\s * - ;b * * 1/ ) e 
>^P [2. 2. 1] ^7°h~5-x>-2, 3-^*;l/«*S/>f5 K, N - ( ^ - 7 )V 

* P - n - * 9 y X ft/ * — ;b ^" ^ ) e ^ P [2. 2. 1] F-5-xy-2, 

3 - * ft/ # 4F i/ Y ^ F , N — ( 2 - e 5 P [ 2 . 2 . 1 ] ^\/F-2-^;l/-l, 1 50 
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. 2 , 2-f F77;l/^ui?>X;l/*r;Vt^v') \£ is 5 u [ 2 . 2. 1] 'N y h - 5 
-xy-2, 3-->**/bt^»>'l'5 h\ N - (2 - (3-xbv->^n [4. 4. 0. 1 
2 ' 5 . l 7 • 1 0 ] KfiJ-^) - 1 , l - ->* 7 ;b ^- n x £ > x ;U * - * ^ v- ) t£ ~> 

* n [2. 2. l] ^yi--5-i>-z, 3 - y * ;b # + 5 F , N — ( ti > 7 r — 
X ;l/ * - ;b * + ) if ^ n [ 2 . 2 . l ] 's 7 h - 5 - m > - 2 . 3 - *J % ;l/ * i/ 
5FIOk*'>i'D [ 2 . 2 . 1 ] "\ ^ h - 5 - X 1/ - 2 , 3-J?A;l/# + J/l'3 h'Sft^ 

[ 0 0 3 9 ] 

Ml IS * JW © {£ ffl B « , U 5* x h i: L T o & fi *5 <fc t>* 31 ft '14 £ 54 fS "T 5 M j& 6 , ( * * ) io 

r*'j*ii^*i o oaiSKSLT, i#, o. i ~3 onas, jfjuao. 1 

~2 0M»t?*S„ 16 £ <Q {£ ffl B 0 . 1 * « SB * M T? tt , * fi «fc tf 

LT, JE <D U X. h/^-v^#5ni< a S ffi IrI *^ * S o 
[ 0 0 4 0 ] 

* a hji <o m m m » ft w m se fig m a > m k js u t , is a n m m m „ n s? m it s * w -r 5 
sit sr m & nu m » m#m&m*m L&^mmmmijaM. nmrnawi. mmmmn^mnm^ 
m % ga t- * 5 o 

± t3 t£ wl m mm a , m*hc ± 0 RSfg^aifr e>£ c zm<d u~>*x h km* k -pi 

*tt#|qJ±L, *&l/y7hi:LTO*»atf*6fclRl±t«i:i:t.t, flB tf t!p 5 Si « 8t 
lit'OSISltBJH (PED) (D^mic £ % X h $ — is (Dm$U^<t%:$$ x. % C t 

[ 0 0 4 1 ] 

C(Di58:ta*f ift^ftfcLTB, r3»75>fk^»J , r75 KSttfb^ftJ 

r 3 IS 7 ^ Wfc J L T tt , 00 * tf . hUxf;l/7^y, h U - n - lf;l/7 ^ y 
N h'J-n-7f ;b7^y, F'J-n-^>f;l/7^y, MJ - n - ^\*v';l/7^y, h 
'J-n-^^f ;V7^>, h'J-n-t^/1/7^, h U - n - / -;l/7^ h U - 

n-f'>/l/7^>, 1/ % n 4^ is )l> is * =f- )V T ^ > , i/^>^UA^^;Mf /l/7=>, h 
U ^ u ^\ 4f ;U T % 1/ m <D h V (is Z u) T )\s * )\s T ^ > £ ; T — U > . N - ^ f ;b 7 
^ U > > N , N-i/^f ;l/7-'J> > 2-^^;I/T-U>, 3-^^-;l/T — u^, 4 - ^ 
^;l/7-U>, 4-nhnT-U>. 2, 6-^7f ;b7-'J 2, 6 - is V 7" n tf 

;l/ T - U > , ^7i-/l/7^>, h'J7x-;l/7^y, 

S; h'Ji?/-;i/7^y, ^^^y-;i/Z^u>^^cDT;i/^y--;i/T^>ll;N, n 

, N ' , N ' -f h7^f ;bxf l/yy7^ y, N , N , N ' , N ' --rh^^X ( 2 - 40 

n Fo + y^Dtf;i/) x^i/>y7^y, 1, 3 - if x [1- (4-z^y^x^;i/) - 
1 -^f-;i/xf-;i/] ^y^yf F7^f l/yi/7^y, 2, 2 - ex (4-T^y^x- 
yn/^y, 2 - (3-T^y^x^;l/) - 2- ( 4 - 7 ^ / 7 x x;l/) ^n/^>. 2 
- - 2- (3-l:FD + ^7i^;b) yn/^y, 2 - ( 4 - T ^ 

77x^;b) - 2- (4-tFn^y7iz;l/) yn/^y, 1, 4 -ex [l - (4-T 
^ ^ 7 x - ;<y ) - 1 - ^f ;b] ^V-tfv. 1, 3-tfX [1- (4-T^y7x- 

;l/ ) - 1 - ^f ;b] ^ > -tf > . If X ( 2 - y"^f ;l/7^ / xf ;b) x - -r ;!/ , If X 

( 2 - ^xf ;l/7 ^ / xf-;b) x-f/l/f A^tf 5n5o 

[ 0 0 4 2 ] 
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;l/ 7 5 y , N - t - f V * is ij )\s # x ;b - n - y x ;l/ 7 5 > s N - t - 7" h * is ±t )\> # 
n /]✓ - n - -5* > ;I/ T 5 V . N - t - 7 h > £ ;b *5 - ;b ^ n * is JV 7 5 > , N — 
t - 7h^'>ij;l/*-il/ - 1 - 7^'7yf ;b7^>, N - t - 7 h 4- > * i\s # - ;b - N - 
- l - T^vyf ;l/7=>, N , N - is - t - 7 h * * ;l/ sp — ;b - i - 7 $ v > 
f ^7^>, N , N-^ - t - 7ht^^/l/t^;b-N-^f;l/ - 1 -7^7>f ;l/7^ 
V . N-t-7h+^^;^fz;l/-4, 4 ' -^Z^yv^xx N , N ' - 

- t - yh^^^J/b^-^^ + ^^Uy^/^ N , N , N ' , N ' -fh7-t- 
7 h * * ;l/ # x ;!/ ^\ + "9- * ^ U > S> 7 5 > , N , N ' - ^ - t - 7 - jb- 
1 , 7-^7 = /^^^, N . 1ST -i/-t-7F*>'ij;I/#-;l/-l ) 8 - 7 5 y 

* * £ > . N , N ' - - t - 7 h * i/ * )\s # — ;l/ - 1 , 9-^7^/t>, N , N 1 10 

- iP - t - 7 h * # ;U # x ;l/ - 1 , 1 0-^7^7fi3>, N , N ' - is - t - + 
* ;l/ <R - ;b - 1 , 1 2-^7^7 Ffij>, N , N ' -i/ - t - 7 

4 , 4 • -v ? 7^y^7x-;Mry, N - t - 7 h * > tj A/ ^ - ;l/ ^ > X 5 & V - )V 
. N-t-7h + '>ij;l/#-;i/-2-^f;H>X^^!/-;b, N - t - 7 h + ^>ij/l/ 

fb % <D 15 fr, *;I/i75F, N-^;l/^;l/A7^F> N , N - is y * ;!/ * /I/ A 7 5 H 
, 7 -fe h 7 5 K , N-^f-;I/7-feF7U\ N, N-^**-jl/7-feh73K. /ntf* > 
7 5 F . ^>X7^ H, tf n U F > . N-^f;I/t!oU Ky|*^lf6n5 0 
[ 0 0 4 3 ] 

r 4 7 > ^ x ^ A ti F n ^ ^ F ft ^ 3* J hLTte. 0d * fcf , r h 7^ f ;l/7yt-')L 20 
t Fot->F, 7" h 7Xf ^7>^^^7 A t: Fn^iy F , r h 7 - n - 7 n 7 y ^E- 

r «■ S 3R ft X « it & m J fcLTtt, M * &\ >f 5j^7-;k 4-^;K3^7-*, 1 

- ^ > ^ ;l/ - 2 - y ^ ;l/ -< 5 ^ V - ;!/ . 4-^;I/-2-7i-;K^7-;K ^ > X 
-Y ^ ^ y - )v . 2-7x-;K>X^^^7-;mo^^^7-;H ; ^>J^y, 2-7 
^ ;l/ if U y > . 4 - 7 ^ ;b t! U ^ V , 2 - x ^ ;l/ tT U y > . 4 - x ^ ;l/lf U is > , 2 - y 
x - ;l/ e V is y , 4-7i-/l/e'J^y, 2 - 7 ^ ;b - 4 - 7 x - ;b tf u ^ y , - 3 ^ y 

, - u ^ > K , -3f>i75F, t;yv, 4 - t f a * * / u y , s *is* s 

V y . 7 # V isym<D\£ V isym I isy, 1 - ( 2 - \l F n *■ > x ^ ;1/ ) tf ^ ^ 

>#ot;^^^v3S(DSft^ if7*;>, tr =y v - ;u . tf u ^ y > . * y if u > . 7u>, 30 

t! n U ^ V . fcf ^ U ^ V , 3 - if ^ U ^ y - l , 2-7d;^> ? *-;K t;l/*y 4 

- 7 ^ ;b ^ ;b * U > . 1 , 4 - ^/^ f ^ 7 ^ > , 1 , 4-v^riflfi/^a [ 2 . 2 . 
2] *^?y?tf*tf5h« 0 

[ 0 0 4 4 ] 
[ 0 0 4 5 ] 

± ib » ss « »j sp ffj a , ¥ a t $ tt 2 a c< ± * a * l t « h -e * 5 □ Kss»»jffli9joE'& 

5 (t . (^?) 7^U;I/^l^fti 0 OiiSlcSLt, If, 1 5li8fi(T, »SL 40 
< tt 1 OiigfttT, *&tc»*b<tt5«fig|5^TT*So c CD ^ , ^ffi^^JSH^fJ^ 

TtSffllRl^feSo ft 43 , UtttlRMfVffJOEdS^O. 00 l ii»*8tT$S fc, 7d 
■b X ft ft & o T tt U is x h L T (D /<# - v B tt ^> \T ?£ J£ H S T T % * n & % 

o 

[ 0 0 4 6 ] 

S fc , K » K 14 S * * T & SM 9R St ii ta M , $ fc « S! (5? St tt S * * L * ^ Bg SI ^ isa M It , 
^ T- 35 5 „ 
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-7?vy^A*|y| t - ^ h is ij )]/ # X )l * =f- )]/ , 1 - 7 ? V V ^ V f] JU # y m 

a 7 "f-u^ 5 VI/ x X t" 1, 3-7^7>'J>> ! A)l/^>8i/- t - 7 ^ ;U , 1 - 7 

¥ •? 1/ $ >Wm t - 7 )l ^ 1 - T ? ^ > ? >m & t. - 7 h * is ft X — * 1- Jl> , 1, 

3 - 7 $ V > 5 > i>' W ^ i? - t - 7 =f- )V , 2 , 5 - >> ^ ^ ;U - 2 , 5 - S> ( 7 $ V > ^ ;l/ 

tj ;l, x ;b * + ) •^^■9-Vl?coT^^>'^>'K#^^ : ^ * * ~> n - t - 7 ^ ;l/ , 

•r * * n - ;l> & t - ? h 1/ ±> jl x ;l/ ^ ^ jl , f^^F^a — ;l^2 - x h+i/if* 

> x :* * i/ =i — >l/ & 2 - -> * n * -> ;l/ * x ^ ;l/ , ft + ->n-yH 3 - V 

n ^\ * :> ;K ft + i'n-^if h7t Knif7-;K + — ;H^AD/'7n 

^xXx^^cd^xJ-^^h-^^xXt^I/W; nn-JHt-7f;K U hn-;Ht 

- 7 h 4- ~> * ;b # — )V * =f- )V , U h 3 — )]/ m. 2 - x h ~> x ^ ;l/ „ 'J l>3-;H2-->^ 10 

n ^ ~> ;b * 4- x ^ )V , U F3-;l/K3-^ + V>'i'D'\t->;K U Fn-;l/|f 

k: KnkJvzyl/, u hn-^&^/Sn/v* hyixf ;H«U hn — ;I/^x7.T-;b^ ; 

7->*e>8i''^;l/ 1 7~>'t?>8 ->*xf 7 ->* tf > ^ J? 7 s D If ;U , 7->Ty8->*n — 7 

f - ;l/ , 7 ^ > i •>* t -7f ©7;l/^;l/*;l/t:>SxXr;l/»f 5ti^„ 

C n cd Hg Si m r& to S'J tf , fST'SfcS 2l«±«iI^LTffifflT-t5„ Bg SI Z£ jg* ip gij cd 

gB£»tf, 7 * V il/Zkn-Sti*. 1 0 OligMc^LT, ffiST, 5 0fi»g|3J^T, » 

SL<tt30li»KTT*5, C <D if , Bg ^ « ^ to SB cD SB i& S 5 0 S M g|5 C ;L 3 

[ 0 0 4 7 ] 

i: , 1$ to SB i: u t cd W ® rS tt SB tf , ^ 7p 14 , zbUi-'/ay, m ft 14 ^ * eft & ts ft 20 

c cd «t 9 & W ffi iS 14 Sll i: L T tf , M Z. tf , 4?iJt + 5/if i/y 7 ') l J;H-f;l', # U * 
t->if l/>Xf 7'J;U-r;l' 1 ^ 'J t + ->xf i/Vtlz-f/U-f ;k ^ 'J * + x 

^l^>n-^-^^;l/7xx;l/X-7^;l/, l'J^+'>lf b>n-7^ll/7i-/H-f ;l- 
, jp U x =f- u > y U n - ;l/ >>" =7 V Is — h , l/yyj3-;l/>;xf 7U-M07 

x * > ^ ?jt jS g ft M <D iSi *> , « T A 5& « T* , K P 3 4 1 ( m iB ft * X 31 ( tt ) « ) , jK U 
7D-No. 75, UNo. 95 (JtSttft* (ft) «) , I7hy^EF30 1, IrIE 
F303, IWIEF352 (h-^A^n^i/>y «77^7F171, |5] 

F173 (^0*^>^fk^X^(«)S), 7D7-F*FC 4 3 0, [r)FC43 1 (ffi 
SXU-XA (ft) m ) , 7*tA*-FAG7 1 0, D-7ayS- 3 8 2, [5| S C — 1 30 
01, ISISC-102, IHSC-103, HSC-1 04, ISC-1 05, |W| S C — 1 
0 6 (Mm? ( * ) St ) f tfflf 5tlS. 

c n e <o w a m 1* »j f± > ¥ » t* s tc a 2 « « ± * s ^ l t m m -v # £ . itsi&ttftUQE^- 

iS, (^^)T^'J;l/^a^l*:l0 0aagl5ti:>!>tLT,a^^ 2li»J5(TT»5. 
[ 0 0 4 8 ] 

S , % in AH L T CD if JS $J (t , StiSttOX^;!/^— *!»JRl/T, ^OX^^Uip— 
%(CD**Ut(D^fl[^[fi]±$-&5^*«rWri)o 

C <D «t 7 ^ ItM^iJ L T {± , ^iJx.t±\ t> )\> rtV— )Vm. ^> > /7i7>l > a-X-^>^ 

7>h7t>» 1 7i/-/Hf tff(ff,n§ 0 40 

c n e, cd if m m « . * ?s t* s fc » 2 a « ± ^ jg ^ t t & m t # s „ te s>j <d e ^ s t± > ( 

^ ^ ) 7 ^ U K a ^ f* 1 0 OligPKSLt, »f L<tt5 0liSPfe(TT'$5 o 
£p>K:, ±EJW*1.o»iDSiJ i: L T ti , /n U - */ a > ffi ih M , ftHKiM, «#S^<b#J, ^ 

ja m « tf e> n s . 

[ 0 0 4 9 ] 

^^mommmm'ttmrnm^^ii , § a , ^cD^ffltc^LT, ^ @ ^ s s *^ a nt , 3 

-5011%, »iL<«5~2 5ll%i:45J:5C» » »J fc » » L Tc O "6 , fi»J it tf ?L 
mo . 2 /xmMcD:7>r;b2-T-3iiLM!$jMi: LTDftt^n^o 
±ISfflfiK%l?§^cDliiatc^ffl$n?.@?fiJi:LTtf, 0)J *li\ 2-^>^y> N 2-^^-9" 
/ >- , 2-^7^7 2-^-^^/V^cDEig«tL<tf»ilg«cD^h>S;->^n^ 50 
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y*yy, ~> * n^^ij- y ym<omtf.<D J ir b ym ; ^Ptf uv^u ;n- 
f ;l/7tf - K ^nifby^ij xi-rt/^-./x^A/x-T^l/r-fex — co^p \£ U y V 
Un-;l/^yr;l/^;l/x-7 L ;l/7'-fe'r-hS; 2 - t Kn + ->7"n t!^yK^^-;l', 2 - 
t: Kn*->^Dif*ySxf ;H©2 - Fnifj/ynii^>i7*t*l : 3 - ^ b + 
■>^nlftVK^f ;k 3-^ h*->yn lf^vlxf;K 3-x h*->^nlf*vi^ 
3-xF^->^ni^t >lxf ;l/f ©3-7;V3*->^nift>l7;l/*;HiDS 

[ 0 0 5 0 ] 

xf l/>^U3-;Pty^f ;|/x-f;k xf-l/y^'j3-jl/t/if;U-f S> x 
^ U > ^* U 3 — )V V ' ^ =f- )V x — r- ;1/ , x ^ U > f V 3 — ;b v' x ^- ;b x — -f ;l/ , x 7- > 10 
^ U n — ;bt/^^;l/X — x ;!/ T -fe ^ — x =f- \s y <f U / xf;l/X-f ;b7-b 

t - Fx yDtfl/>fUP-;l/ty^f;l/X-f;k /d ei/y^ij n-;K/xf ;1/X 
-f;K Sfln-7f;K if ;H£ y m. * =f- . ¥ y M x ^ A> , N-^f /Hfn'j h> 

[ 0 0 5 1 ] 

C n e. © *g M It , »»T'S ftli2i«±«I^LTffifflT'tS^, ^Plfl/y^'JP-;!/ 
t^f;l/x-f *7tr - If U > y U 3 - ^ f-;l/X-r 2 - 'n :/ # 

y y „ i/^D'N + lJ-yv, y-^^o^^H;/, 2-k:Ko^v'7''nk:3i-V^x?-;l,, 3 
-xh*v'^Pift>iif;l'frPiI(fn^'>^< it ll*fTWt«ci:i'jfSL^. 
[0052] 20 
#f8i8©JS5tti*tttettl!B»i£tt«:, «flcfb*i9iIUi?x h LTtfflffes, WlcM® 
'&<Drtf — yMM<D : 7 7*X*lB;ffiX~%5 1/->*X h i: LTtfflt$5 D 

ft m m m m u *j x k k *j v> t » % & it » p « ^ * t> & % £ m e. % £ u ft & © fp m ic <t o 
, u?n, # y s © u i? x h ^ * - y & m e n 5 „ 

HIE SI*, a-;l/gt*^oJSm©^flj^g(cJ;oT, Mitf, v";n>"}x/N 

£ j£ t , m-e?ic £ k> ^tbtum&m («t, r p b j i: v> 5 <, ) * ^ * t> o , m ^ © 30 
u x h/^-y^istsj: a icii/^x usiiucfiajwrso ^oRKte/BSftsstsj 

IS t L T « , m x. If , Sfi «l , K r Fl + ->?l/-f - (&«2 4 8nm) , A r F x 4- 
->?l/-f - (851 93nm) , F 2 X+^Vb-f- (SS 1 57nm) , EUV ( 

& s i 3nm«o ^ © it gtn ^ , s^a&^offiwa?*, ->^^oho>'^^ 

* fc , I«i?cilt*fttt, M It IS 14 «f II ffi fit ^ ©IE IB fig , «• « An SI © « « ^¥ fc ft 

15 T , jggjHS £ ft 3 „ 

*KWfc*^Ttt, k ffi jg © ft no /< * - > * $ ^ l t 5g fttr * fc , m m v± k. ta m m m 

(£(T, rpEBj tl^. ) ^Ir^Kt^lflLV^. LOPEBtiD, (^^) T 

JRftS*»tt»fl§«figi»OE-&ffljSfc:«fc-3TSt>«ft^ 3 0 - 2 0 0 1, !fH<tt 

5 0 - 1 7 0 tTS5. * 
[ 0 0 5 3 ] 

6 - 1 2 4 5 2^^$g^tc(fi^:^ftTi/^J;5tc, ^ffl^ft5B«±(C^fH^^^i/> 
f4«S«l*OK*fB6±BI*}gfi8Lri3< cttT-$, ^fcm^S?H«*tc#$ft?.±aatt^ 
MWmomWZffi it? %tcit>, 0!l * fcf W Bfl ¥ 5 - 1 8 8 5 9 8^4>SB<S»t:BB^«ftTV»* 

C t ti T* J 5 o 



(19) 
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± IS 7 io V 91 ® m. £ L T « , 09 A tf , t h 7 /I'T Vt- 1 ) At Hd + -> F^SDI L 
±E7**'Jtt*iS»oiai4, 51 « , l 0Ii%ttTT**. c © » , T ;i/ * U tt * 
ft 

* fc , ±S7^*Utt7jc»JSJi:«, » ffi S tt *!l « * ® M Wi ftP -T £ c i: fe T* * 5 . ft *5 , 7 
>l> ij U 91 ft % T* SI « L fc © -6 fi , - fig fc . *-ei)c»LTfil»t5. 
[ §H SS 0« ] 
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C ft i i ] 



CH 3 
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/ 
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CH 2 =C 



/ 



CH 3 



\ 



c=o 




OH 



CH 2 =C 



/ 



CH 3 



\ 



H 3 C 



x 



c=o 



2£ 



10 



20 



(4-1) 



(4-2) 



(4-3) 



(4-1) 4 8. 1 2g (45mo 1 %) , jfcdl (4-2) 14. 24g(15 

mol%) , it-^m (4-3) 37. 64g ( 4 O m o 1 % ) ^ 2 - 7"^ / > 2 0 O g IC 30 

SfilL, ?5C7 > /lfX-i'ygf i^f ;l/3. 7 O g5SALfc*i*igfS^¥IL, 1 
O0gC2-7^/VSISALftl OOOml 3 O^lsl^- i?t5 

o M /< - s> © » , SJ^^^rift}fLft^a»8 0 o c^iiniiL/«iu^^{iLfc±fB¥«fr?§ 
«*ITi4*ffl^T3«f|i!IfrtfTiTLfc. m~Fmt6%m&mi&i%fBitL. m 
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